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Introducing the Allen Telecom Group” ae 


“The whole is greater than the sum of its parts.” 


For nearly half a century, communications professionals "= Mobile communications antennas and accessories 
have come to rely on the advanced technology, quality ® Base station antennas 


and reliability of products carrying The Antenna ; 
Specialists or Decibel Products brand names. = Extend-A-Cell® and PrismPlus™ cellular boosters and 


repeaters 
Now, through a merger of their parent corporations, these : rer - , aie 
two highly-respected manufacturers (and their sister com- ® MicroLite,” MicroSpan™ and MicroFill™ microcell 
panies, db Mobile and Grayson Electronics) will not only systems 
continue those individual traditions, but will gain strength = RF site management equipment 
through sharing their proven skills in research, design, « Sentry” site monitoring equipment 


manufacturing and systems engineering. » 800/900 MH ic filt 
z ceramic filters 


| ing: — the“ i, i 
ntroducing;: Allen Telecom Group — the “new math” in RF = Ceramic-based 800 MHz self-tuning combiners 


systems performance. Keep us in mind when weighing 
your supplier options! © LifeGard® Personal Alert Safety Systems (PASS) 


TELECOM the antenna specialists co. » db Mobile 
» |.) «Decibel Products ¢ Grayson Electronics 


ae 30500 Bruce Industrial Parkway, Cleveland, Ohio 44139-3996 USA « Tel. No. 216/349-8695 » Fax No. 216/349-8692 
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The 10-site radio controller 


Gooseneck 
microphone 


Clock/audio-level/ 
cross-mute display 


optional 


i} optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
V ily rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


B® RX ALL switch for monitoring 
all unselected lines 


B Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 


@ GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


@ TIMED MUTE switch to mute 
“unselected” audio temporarily 


@ Separate volume controls for 
each “unselected” line 


B= Instant-PTT switches for each 
line 


B = Line-activity LEDs (function 
on all lines, selected or not) 


m Heavy-duty 120/240-V.- power 
supply (also runs on 12 Vac) 
Options 


m DCA-3 external three-line 
adapter for DC-format lines 


™ Gooseneck and desk micro- 
phones, headsets, footswitch 


m DITMF pad 
@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mutte indicators 


@® Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


HIMEGA IT 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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Mobile Radio 


Volume 11, Issue 5 


The journal of mobile communications technology 


features 


10 Custom-made mobile 
antenna for fire- 
suppression tractors 
Harold Kinley, CET 

Tree limbs used to break anten- 
nas off the cabs of forest fire- 
suppression crawler tractors 
until a custom mount and 
protective guard ring were 
developed. 


Picking oscilloscopes 
for radio servicing 

Mike Hoyer 

Two-way radio and radio- 
paging communications tech- 


improvements that have been 
made to analog oscilloscopes. 
A careful evaluation of service 
needs helps to show which 
instrument is economical and 
adequate. 


Time-saving tips for 
RF power 
measurement 

E. Kirk Ellis 

Use a No. 47 lamp as an RF 
power indicator to speed RF 
amplifier troubleshooting. 
Modify an in-line wattmeter 
and use it with a jumper cable 
to make RF power measure- 
ments more quickly. 


Taking care of NiCd 
batteries for portable 


transceivers 

fsidor Buchmann 

Proper care improves NiCd 
battery reliability. Advanced 
functions make battery analyz- 
ers easier to use and accelerate 
management procedures. 


On the cover: Harold Kinley operates a South 
Carolina Forestry Commission fire-suppression 
crawler tractor fitted with a custom mobile an- 
tenna. Inset photos show details of the antenna 
and radio installation. See his article on page 10, 
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What do you think? 


The DATA MESSENGER’ System 


Now, the speed, efficiency and accuracy of a complete mobile data 
system is at the fingertips of even the smallest 2-way radio user. 
Selectone's new Data Messenger System can send up to 8 messages 
of 140 characters each to every system mobile unit (new or existing, 
trunked or conventional) with an additional 64 messages stored in 
queue. This complete turnkey system, armed with Selctone pro- 
prietary software provides ‘‘handshaking”’ in both directions which 
virtually guarantees total communications. The system includes an 
ST-1010 Base Station Controller, the ST-1000 Mobile Data Terminal, 
mounting bracket and interconnect cables. Installation is fast and 
easy, thanks to Selectone's Applications Engineering support. 


FOR FULL FACTS, CALL: 


* Stores up to 8 messages of 140 characters each. 

e Eight programmable user-defined status conditions. 
e “Handshake” acknowledgement of all transmissions. 
¢ Back-lit mobile display for easy day or night viewing. 
e ANI (Automatic Number Idendification). 

e Complete fleet status display at base station. 

© Compact mobile terminal (6.2”L x 3.8’W x 1.6”D). 
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Toll Free: (800) 227-0376 © Fax: (510) 887-4011 © Phone: (510) 887-1950 
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E ditorial 


Perspectives on Part 88 


The good news is, everyone has an 
answer to Part 88. 

The bad news is, everyone's answer 
is different. 


The FCC proposal to refarm WHF 
and UHF private land mobile radio 
spectrum, known as Part 88, has be- 
come a real money issue. 


Spectrum efficiency 

Refarming means to change either 
the frequency assignments, technical 
requirements, operating limitations, 
license eligibility criteria or a combi- 
nation to put more users into a given 
amount of radio spectrum than cur- 
rently is possible. 

This objective, putting more users 
in the same spectrum, generally is 
called spectrum efficiency. Many 
people, but not all, think that the high- 
est possible spectrum efficiency is the 
most desirable outcome for any spec- 
trum use plan. 

For all but the largest organizations 
with hundreds or thousands of radio 
users that can achieve spectrum effi- 
ciency within their own systems, spec- 
trum efficiency means sharing radio 
systems that offer public access, such 
as specialized mobile radio (SMR) and 
other networks. 

Along the way, new systems with 
greater spectrum efficiency are ex- 
pected to offer more operating features 
and less—or at least no greater—inter- 
ference among users than present sys- 
tems offer. 


Part 88 is the name given to the 
section of FCC regulations that would 
contain the spectrum refarming regu- 
lations, as well as the rest of the pri- 
vate land mobile radio regulations. 


Follow the money 

It will take a lot of money to 
implement spectrum refarming, money 
that will flow from businesses and 
taxpayers. 

The money will flow to the federal 
government for license fees; trade as- 
sociations for frequency coordination; 
attorneys for help with FCC matters; 
consultants for technical and other 
assistance; manufacturers for new 
equipment and modification kits; and 
service providers for access to their 
communications networks. 

The refarming proposal appears to 
favor the replacement of small private 
radio systems (systems owned and 
used by single businesses or govern- 
ment agencies) with public access 
networks. 

This change in the way radio com- 
munications services are provided at 
VHF and UHF may reduce the role of 
the equipment dealer. One of the 
dealer’s functions has been to sell and 
maintain private radio systems and the 
mobile and portable units that go with 
them. 

Radio users who become customers 
of public access networks may do less 
business with dealers. Unfortunately, 
it may cost them more to use public 
access networks because of recurring 
airtime charges. With a private sys- 
tem, airtime is “free,” once the equip- 
ment has been purchased. 

Some users and some dealers with 
parallel interests have organized to 
oppose much of Part 88, once again 
because of the money involved. 


Technical issues 

Political considerations will make 
the difference when decisions are 
made about Part 88. 

Technical issues are not likely to 
receive the attention that they might if 
sO much money were not involved. 

For example, although Part 88 pro- 
poses to reduce transmitter power, 
additional power might actually be 


required to support some of the more 
complex digital modulation methods 
successfully. 

Although Part 88 proposes to reduce 
channel spacing and transmitter devia- 
tion in the name of spectrum effi- 
ciency, wider channels might actually 
allow more users to share a given 
bandwidth using multiple-access 
technology. 


End results 

We've been receiving a lot of opin- 
ions and questions about the outcome 
of spectrum refarming. 

No one knows what the outcome will 
be. 

Nevertheless, the money seems to 
favor the /arge: large users, large trade 
associations, large manufacturers and 
large service providers. 

Small private system operators and 
equipment dealers have an uphill 
battle. 

—Don Bishop 


May 1993 


ALL YOUR 
CLIEN 


Scrambling For Everyone, Only From Transcrypt. 


Up till now, scrambling for some of your customers has 
been a mixed blessing. When it worked, it was great. When it 
didn’t, you heard about it. Well, say goodbye to that. Introducing 
scrambling that works for everyone, every time, only from 
Transcrypt International. 


can, thanks to continuous syne encryption from Transcrypt. 
With continuous syne encryption, the signal is continually 

being verified, If an interruption occurs due to marginal signals, 

hand-offs or step-ons, signal reacquisition is immediate, so your 

Customers can continue to communicate with minimal message 

With some systems, slow recovery times from loss of signal loss. This system is the perfect solution for customers with voting 

often means the signal or trunked systems. or who broadcast for long periods of time. 

] is lost forever. And that And it works in existing or new systems. 
STANDARD SYN! has kept many of your Continuous syne encryption from Transcrypt International. 
Tiny : A> af customers from The end of scrambling problems for your customers. And you. 
WL | 


Ju 


parte rp gtieni SUL scrambling their signal 
eee es successfully. Now they FOR INFORMATION, CALL 1-800-228-0226. 


TRANSC RYPT 


[TRTFTERWA TI OPN ACL 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 
1620 North 20th Street. Lincoln, NE 68503 (402) 435-4400 FAX (402) 435-6780 
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C alendar 


May 

12-14—Mobile Communications Conference, sponsored by the Na- 
tional Association of Business and Educational Radio (NABER), Hyatt 
Regency Hotel, San Antonio, Contact: 800-759-0300. 

16-19—East Coast Regional Conference Associated Public-Safety 
Communications Officers Meeting, Cavalier Hotel, Virginia Beach, 
VA. Contact: Bill Marriott, 804-247-8431. 

18-20—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Meadowlands Hilton, Secaucus, NJ. Contact: 
Mel Lewis, Loral Electronics, 914-968-2500, ext. 2304. 

26-28—RadioComm, Metro Toronto Convention Centre, Toronto. Con- 
tact; Lisa La Prairie, 613-233-4888, 


June 

29-July 1—Utilities Telecommunications Council Annual Meeting, 
San Antonio Marriott Rivercenter and Convention Center, San 
Antonio, Contact: Rita Clark, 301-621-7802. 


July 

18-22—Forestry-Conservation Communications Association, Jackson, 
WY. Contact: Don Pfohl, 602-644-3166, 

24-28—International Municipal Signal Association, Norfolk, VA. Con- 
tact: Harold Glerum, 800-723-4672. 


August 

8-13—Associated Public-Safety Communications Officers 59th Na- 
tional Conference, New Orleans Convention Center. New Orleans. 
Contact: 800-824-1850, 


September 

21-23—International Mobile Communications Expo/Fall, Philadelphia 
Convention Center, Philadelphia. Contact: 303-220-0600. 

28-Oct. 1—Mobile Communications Marketplace, New Orleans Con- 
vention Center, New Orleans. Contact: Telocator, 800-326-8638. 


Mobile Ractio 


The journal of mobile 
communications technology 


‘Consulting, Gai 


Stuart F. 
Vienna, VA 


eyer, 


nas, CA \ 
Land Mobile Consultant, 


Herb Sachs, Herb Sachs pcs Bone MD 


October 

12-13—SMR/Private Carricr Management Conference, Loews 
Coronado Hotel, San Diego, CA. Contact: 202-331-7773. 

16-21—International Association of Chiefs of Police Annual Confer- 
ence, Cervantes Convention Center, St. Louis, MO. Contact: 703-836- 
6767. 


November 

4-6—Industrial Telecommunications Association Annual Meeting, La 
Quinta Hotel, La Quinta, CA. Contact: Barbara J. Levermann, 703- 
528-5115. 

11-14—Communications Marketing Conference, Holiday Inn River- 
walk, San Antonio. Contact: Gene Johnson, Vega Signaling, 818-442- 
0782. 

19—Radio Club of America Awards Banquet, New York Athletic Club, 
New York. Contact: 201-652-6811. 


1994 


February 

7-8—AMTEX, the American Mobile Telecommunications Association's 
Marketing and Technology Conference and Exposition, Marriott on 
International Drive, Orlando, Contact: 202-331-7773, 


March 


2-4—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, San Diego. Contact: 202-785-0081. 

6-9—Energy Telecommunications and Electrical Association, Henry 
B. Gonzales Convention Center, San Antonio. Contact: 214-235-0655. 


April 
13-15—International Mobile Communications Expo/Spring, Las Ve- 
gas Convention Center, Las Vegas. Contact: 303-220-0600. 
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$40 per year. Foreign airmail optional at an addl- 
tional $65 per year. Single copies are $3 plus 
postage and handling; back issues, $5 postpaid. 
Adjustment necessitated by subscription termi- 
nation at single copy rate. Allow six to eight 
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Meet the" Top Gun Scrambler" 
For the Radius” P200 
and Motorola® HT600* 


Cypher-MX vse 


The Cypher-MxX Variable Split Band 
Scrambler is close to digital in security, 
but without the drawbacks of processing 
delay, lost speaker recognition and reduced 
range. The MX P1283 is an SMT/PCB module 
housed in a replacement front cover for either 
a Radius P200 or Motorola HT600. And ina 
showdown, Cypher-MxXvss is quicker to install. 


For Straight Shooting Information 
Call Toll Free: 


1-800-638-5577 


MX: COMING. — 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 


In Canada Call Omni Provincial Electronic, Inc.: 


East /514-648-8432 # Central / 416-841-6740 © West / 403-291-9639 or 604-589-3822 i 
Rear View with Mic. 
and Speaker Added 


*Matorala and Radius are trademarks of Motorola, Inc 
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echnically speaking 


Co-channel interference: How bad is it? 


By Harold Kinley, CET 


With the overcrowded land mobile 
radio frequency spectrum, interference 
has become the rule, rather than the 
exception. 

Years ago, it was common for land 
mobile radio users to operate strictly 
carrier squelch. Although some users 
sull get by with carrier squelch sys- 
tems, their numbers are dwindling rap- 
idly, and the time is fast approaching 
when it will be virtually impossible to 
operate without some kind of coded 
squelch system, digital or tone. 


Classes of interference 
Basically, interference can be clas- 


a | 
wy | ANT 


SPECTRUM 
ANALYZER 


Figure 1. This simple setup can be used to 
measure the offending interfering signal's 
amplitude. The spectrum analyzer must be 
capable of abso/ute (dBm) measurement 
and not the simple re/ative dB indications 
on some imitation spectrum analyzers that 
are a part of some service monitors. 


sified as either of two types, nuisance 
or destructive. 

Nuisance interference is heard in the 
absence of desired signals, but it does 
not significantly degrade the desired 
signal. 

Destructive interference causes seri- 
ous degradation to or even blocks the 
desired signal. 

Although a coded squelch system 
does alleviate most of the nuisance 
interference problems, it is nor the 
great panacea that it is perceived to be 
by most non-technical, and even some 
technical, people. It does nothing to 
alleviate problems caused by destruc- 
live types of interference. 

Even nuisance interference can be- 
come harmful if allowed to go 
untreated. For example, a user who is 
constantly annoyed by noise or other 
undesirable signals often will turn 
down the radio's volume control or 
adjust the carrier squelch control to the 
maximum position, thus seriously de- 
sensitizing the receiver to even the 
desired signal transmissions. 

At this point, the nuisance interfer- 


ence has become harmful. A coded 
squelch system is the logical solution 
lo this type of interference. 

There is not much use in crying to 
the FCC about nuisance interference 
untess it is caused by an improperly or 
illegally operating transmitter that you 
can identify. You will not get much 
sympathy, especially if you are operat- 
ing carrier squelch only. 

Destructive interference is another 
matter. 

Normally, great care is taken by the 
duly authorized frequency coordinators 
to eliminate or greatly reduce the like- 
lihood of interference between two 
users operating on the same frequency. 

In spite of the best efforts to avoid 
interference between co-channel users, 
problems often occur. Most of the 


(continued on page 46) 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Standard 
Radio Communications Manual: With Instru- 
mentation and Testing Techniques, Prentice- 
Hall, 1985. 


‘SOTEE’ 
COUPLER 


SIGNAL 
GENERATOR 


TRANSCEIVER 


Figure 2. This setup can be used to measure the actual amount of degradation that the 
interfering signal causes to the desired signal. For example, suppose that in the ab- 
sence of the interfering signal, a generator output level of -60dBm is required to pro- 
duce the 12dB SINAD level. Also suppose that in the presence of the interfering signal, 
the generator output must be increased by 20dB to —40dBm to return the SINAD meter 
reading to 12dB SINAD. This means that the interfering signal is degrading the desired 


signal by 20dB. 


Mobile Radio Technology May \993 


Save Your Batteries 
kor When You 


Really Need Them. 


Use X-Tra Talk, from Centurion. 


N OW you can make 
| sure your battenes 


are ready when you 
need them. 

It's simple. When 
Operating from your 
vehicle, make it stand- 
ad procedure to power 
your two-way portable with X-Tra Talk (patent pending), the 
battery eliminator from Centurion, 

X-Tra Talk plugs into your vehicle's lighter (or any other 
|2-volt source) to give you hassle-free operation for as long as 
you need to talk. No worries about power drain. No problems 
with related weakening of signal 

And best of all. no surprise battery failure down the line 
When you really need to use them. 


Because X-Tra Talk gives you: « Maximum power output 
from your radio « Extended battery life * Protection against 
reverse polarity and current surges * Compatibility with 
Virtually all popular (wo-way portables. 

So why drain your radio’s battery when you can tap into 
your vehicle's power source? Get X-Tra Talk and eliminate 
the frustration of batteries failing when you need them most, 

X-Tra Talk. Another bright idea from Centurion. your 
two-way portable power source. 

Call us toll-free at 800-228-4563 for the name of our 
distributor nearest you. And ask about our full line of 
battenes und power packs. 


CENTURION INTERNATIONAL, INC. 
Power When You Need It. 
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Custom-made mobile antenna 
for fire-suppression tractors 


Tree limbs used to break antennas off the cabs of forest fire-suppression 
crawler tractors until a custom mount and protective guard ring were 
developed. Mounting the radios poses challenges, too. 


Photo 1. A typical crawler tractor used to suppress forest fires. 


By Harold Kinley, CET 


Installing radio equipment properly 
and keeping it working is difficult 
when it comes to crawler tractors used 
to suppress forest fires. (See Photo 1 
above.) 

It is a constant process of evolution 
in learning the best way to solve prob- 
lems unique to such installations. 

Some of the problems that must be 
handled are... 

pm Severe vibration (on good terrain). 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, 
Spartanburg, SC, He has written many technical 
articles on various aspects of radio-clectronics. 
He is the author of Standard Radio Conununica- 
tions Manual: With Instrumentation and Testing 
Techniques, Prentice-Hall. 1985. 


p> Severe jarring (on rough terrain). 

p> Tree limbs (all terrain). 

The severe vibration can fatigue and 
break component leads. It can move 
tuning slugs enough to severely detune 
the radio—sometimes to the point 
where the slug actually falls out of the 
tuning coil. (Candle wax melted into 
the tuning coil seals the slug into 
place.) 

Newer radios with leadless, surface- 
mount components are far more rug- 
ged and seem to withstand severe vi- 
bration and jarring better. 

A custom-made box protects the ra- 
dio set. (See Photo 2 on page 12.) The 
box mounts underneath the top of the 
tractor cab. 

Wiring to the radio set is kept inside 


flexible, plastic-coated, waterproof 


conduit. (See Photo 3 on page 12 and 


Photo 4 on page 12.) 

Notice the junction box between the 
loudspeaker and the radio box. This is 
a regular electrical junction box pur- 
chased at a local hardware store. 

Connections to the loudspeaker are 
made within the junction box. Some- 
times the junction box contains a head- 
phone jack to allow the tractor opera- 
tor to plug in a set of headphones. 

Battery supply wiring also passes 
through the junction box down to the 
battery compartment. The connection 
to the hot (A+) side of the battery is 
made on the battery cable away from 
the battery post, 

The hot wire is not connected di- 
rectly to the battery post because it 
corrodes so quickly. 

The ground wire is not connected 
to the battery post, either, for two 
reasons. 

The first is the ground wire also 
corrodes quickly. 

The second is the potential for dam- 
age to the radio wiring should the 
ground wire from the battery to the 
tractor frame open. If that wire opens, 
then the electrical current flowing from 
the battery to the starter would pass 
through the radio wiring. 

Obviously, the radio wiring is not 
heavy enough to carry the heavy cur- 
rent drawn by the starter when it cranks 
the engine, so part of the radio cir- 
cuitry and wiring would be burned up. 
This problem is avoided by grounding 
the radio away from the battery termi- 
nal and away from the point where the 
battery is grounded to the tractor 
frame. 

One of the most difficult objectives 
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——~< The new R-2550. 


COMMUNICATIONS SYSTEM ANALYZER 


SPECIAL INTRODUCTORY PRICE 


At only °8695, 
it produces like a money tree. 


In today’s economy, your shop needs 
maximum value —top performance at lower 
cost. 


Motorola introduces the R-2550, with the 
combination of performance features you 
need — variable level duplex generator 


For information, call: 


1-800-235-9590 
Or write P.O. Box 2606 
Scottsdale, AZ 85252 


* auto calibrated spectrum analyzer * auto 
calibrated field strength meter « large (7” 
diagonal) CRT + digital storage oscillo- 
scope * dozens of additional features — ail 
at a price that will make you think you 
planted a money tree. 


(AA) MOTOROLA 


Quality means the world to us.™ 


¢ Copyright 1993 Motorola Inc 4 and Motorola are trademarks of Motorola Inc 
$8695 is the U.S domestic price 
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is to Keep an antenna mounted on top 
of the tractor cab intact. Tree limbs 
easily can break a cab-mounted an- 
tenna, rendering the radio useless. 

Cast aluminum, low-profile anten- 
nas have been used with limited suc- 
cess. These antennas are much more 
durable than a simple quarterwave 
whip. 

Even so, the cast aluminum anten- 


SMR’‘s are weaving a 
web across America. 
Now you can 
dispatch network 
from site to site 
without any change 
to the existing 
mobiles. With just 
one TNT-100 at any 
site you can get in on 
the “Network Across 
America” that so 
many others are 


nas broke on a regular basis. Besides, 
they are more difficult and expensive 
to replace. 

What really forced the antenna 
mounting situation to be reconsidered 
was the use of wideband radios. These 
tadios operate across a 151MHz- 
159MHz band, and the low-profile 
antennas could not handle the band- 
width. 


using. This advanced logic controller has built-in audio companding, 


ah 
AMANDA bey 


Photo 2. A custom-made radio box with 


the rubber flap lifted to expose the radio 
inside. 


i 


Photo 3. A view of the radio box, junction 
box and loudspeaker. Notice how all wires 
and cables are kept inside flexible conduit 
to minimize damage caused by tree limbs. 


Photo 4. Flexible conduit from the battery 
compartment to the radio box carries sup- 
ply voltage (A+) to the radio set. 


voice prompted interconnect, validation, airtime logging and much 
more. The TNT-100 is remotely programmable and is very user 
friendly. See your revenues grow as your customers enjoy the 
benefits of dispatch networking at any time, anywhere. The TNT-100 
is also the first step in the new “Follow Me” roaming soon to be 
available. No trade out to be made, just add on as you grow! 


™ Free membership ™ Free brochure ™ Free phone call 


1-800-798-7881 


Trident Micro Systems 
10221 Slater Ave., Suite 103, Fountain Valley, CA 92708 (714) 549-5206 
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IN 


Photo 5. An overhead view of the guard 
ring, fins and antenna whip with spring. 


oo 
—— 
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Our High Caliber TP-154 
Will Outshoot Any 38 
In The Business! 


SHARED REPEATER TONE PANEL 


+ 


provi tre ite 
* 
rae oO oO eo 
L Fn S Connact Syarems inc nec kur rowen 
Ta 
P 2 eis 


Next time you are hunting for a repeater tone panel, set your sights 
on our TP-154. Then squeeze the trigger and declare your indepen- 
dance from arrogant, overpriced suppliers. At only $299 we 
guarantee to outdraw the competition ... 


OR YOUR MONEY BACK. And you can take that to Z-bank! 


e Faster decoding and pick up ¢ Superior immunity to RF 

e Better sensitivity ¢ Superior immunity to Spurs 
e Easier to program ¢ Superior immunity to falsing 
e Front panel display e Superior quality/workmanship 


Standard Features: * 50 CTCSS Tones * 104 DCS Codes * Supports 154 Subscribers * Local and Remotely DTMF programmable 
¢ DTMF-DTMF Regeneration * Front Panel Display for Programming and DCS/CTCSS indication * COS Input with polarity select 
¢ Low Power Mode for solar powered sites * Transponds all programming data to a CD-1 for programming verification « E Trunk Compatible 


Per User Programmable Features: * Hangtime ¢ Cross Tone and Cade * CW ID * Courtesy Beep * Barge-In « User Enable/Disable 
e Reserve Tone * Hog Penalty * DCS/CTCSS during hangtime 


System Programmable Features: * Programming Mode Access Cade ® Activity Timer * Kerchunking Filter Enable/Disable « DCS 
Input Polarity * DCS Output Polarity * Repeater CW ID « ID Speed * COR or DCS/CTCSS Operate 


¢ 60-day return privilege « One year warranty ¢ 


Connect Systems Inc. 


2064 Eastman Ave., #113 * Ventura, CA 93003 ¢ Toll Free: (800) 545-1349 «¢ (805) 642-7184 « FAX (805) 642-7271 


CSI is a registered trademark of Connect Systems Inc 
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Santa Fe Distributing 
has all your 

Cable, Combining, 
and Antenna needs! 


acomplete ~~ 
line of CELWAVE: 
¢ Base Station Antennas” 
© Mobile Antennas 
° Duplexer/Combiner 
© Cable 


SANTA FE Distributing, Inc. 


9640 Legler Rd., Lenexa, KS 66219 
913-492-8288 
FAX: 913-894-2136 


1-800-255-6595 
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Photo 6. The front fin of the antenna guard 
causes a tree limb to ride up to the top of 
the guard ring. 


Photo 7. The tree limb makes contact with 
the antenna whip as the tractor passes 
under the limb. 


Photo 8. The tree limb passes over the 
guard ring just above the antenna spring, 
forcing the antenna whip downward. 


Photo 9. The rear fin prevents the tree limb 
from dropping off the rear of the guard ring 
suddenly, thus preventing excessive strain 
to the antenna whip and spring assembly. 


At about that time, it was learned 
that some U.S. Forest Service techni- 
cians had been experimenting with a 
protective ring around a cab-mounted 
wideband quarterwave whip. Addi- 
tionally, technicians laid a bar three to 
four inches wide against the front and 
back of the ring at an angle and welded 
it in place. (See Figure | on page 16.) 

The purpose of this front and back 
piece is to allow tree limbs to ride 
gently up to the top of the guard ring 
instead of hitting it squarely in front or 
in back. 

This basic design was modified as 
shown in Photo 5 on page 12. Notice 
that the front and back pieces are dif- 
ferent. Instead of placing them flat- 
side up, they are placed vertically, 
giving a fin-like appearance. 

The leading edge of each fin is cut 
at an angle to allow limbs to ride up to 
the top. The guard ring is a 4-inch 
cross-section of pipe with a 10-inch 
diameter and a */s-inch wall thickness. 

The fins are approximately 12 inches 
long (topside) and */s-inch thick. The 
guard ring and fins are welded in place 
on top of the tractor cab. The fins are 
placed so the top of each fin is ap- 
proximately !/s-inch above the top of 
the guard ring. 

The purpose of this placement is to 
allow the antenna whip to fall to either 
side of the fin as a tree limb passes 
over, thus alleviating any weight or 
pressure on the antenna whip. 

The operation of this guard ring is 
shown in the photo sequence to the left. 
(See Photos 6 through 9.) This photo 
sequence was taken as a tractor ap- 
proached and passed directly under a 
tree limb. 

In Photo 6, the front fin caused the 
tree limb to ride up to the top of the 
guard ring. In Photo 7, the tree limb 
has reached the top of the guard ring 
and makes contact with the antenna 
whip. 

In Photo 8, the limb has forced the 
antenna whip downward. Because the 
guard fin is slightly higher than the 
guard ring, the antenna whip slips off 
to one side, and the fin takes the 
weight and pressure of the tree limb 
away from the antenna whip. 

In Photo 9, the rear fin prevents the 
limb from dropping sharply down off 
the back of the guard ring as it passes 


TRUNK YOUR 


COMMUNITY REPEATERS WITH ... 


TRUNK YOUR 
CONVENTIONAL 
RADIO EQUIPMENT 
WITH AFFORDABLE, 
FEATURE-RICH 
LANCER NETWORK 
SYSTEMS. 


When you are ready to add advanced 
trunking technology to your conventional 
radio systems, isn't it nice to know that the 
technology is ready for you? 


The Local Area Network 
Central Exchange Radio 
Fut network provides many of 
aes the features found in trunked 
\ a radio systems and cellular 
telephone service. Now you can easily 
"trunk" your existing radios, both mobile and 
handheld, already in service. ALANCERnet 
terminal on each repeater and a LINC 
module in each age or mobile radio are 
y the only requirements 
for setting up your 
11 LANCERnet system. 
== Hl Call or FAX us today 
for complete information 
on the powerful 
LANCERnet system. 


+ Automatic Channel Allocation + Talk Back Paging 


+ Intersystem Security & * Multi-level Priority User 
Privacy Override 

+ Validate Users by Tone, ANI, + Full Remote System Control 
or Both + On Board Call Accounting 

* Up to 2,000 Users Per + Direct Inward Dialing Option 
Channel + Remote Delinquent 

« Conference and Group Subscriber Disable & Enable 
Calling + Out of Range Conventional 

* Two Tone Paging Operation 


Communications 
Electronics 
Specialties, Inc. 
931-218 South Semoran Blvd. 
Winter Park, Florida 32792 USA 


Telephone: (407) 679-9440 
Toll Free: 1-800-327-9956 
FAX: (407) 679-8110 
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Photo 10. A view of the antenna base as- 
sembly. 


over the ring. Otherwise, the limb 
might sever the whip or place such tre- 
mendous pressure on the other antenna 
assembly components that some part 
of the antenna might break. 

After the limb passes over the rear 
fin, the antenna spring pops the whip 
back up. It is hoped that the antenna 
then still looks the way it did in Photo 
ing 

Initially, off-the-shelf antenna units 
were purchased from an antenna manu- 
facturer. After a considerable number 


Photo 11. The basic components of the 
antenna assembly Include two Larsen in- 
sulators, a spring and a stainless-steel 
Sis X 1%-inch bolt with a 6-32 screw for 
connecting the coaxial cable’s center con- 
ductor. 


of antennas were broken, usually at the 
base, the user custom-designed an an- 
tenna base mount that could stand up 
to more abuse. 

After some experiments, it was de- 
cided to use the arrangement shown in 
Photo 10 above. The individual com- 
ponents shown in Photo 10 are shown 
separated in Photo 11 above. 


Figure 1. The original design of the an- 
tenna guard used on some U.S. Forest 
Service units. 


The base assembly is composed of 
the following parts: 

p> two Larsen insulators. 

> a stainless-steel spring. 

p> a 5/i6 X 14-inch stainless-steel 
bolt. 

The stainless-steel bolt is drilled and 
tapped for a 6-32 screw to connect the 
coaxial cable's center conductor. 


ng 
te-of-the-art a pninletre. ANI board will stop the Noe: and 
nd the stuck mikes, It includes a time-out timer and emergency/status 
ee ne: well as ANI; 


prices from $69 to $121. 
_ Gall for brochure. 
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|€SC|GONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


Take A Look 
AT Our Brass 


After a Cushcraft/Signals antenna has { 
been installed, you won't see the UltraLink 
Cable,™ the all-brass mount or the silver- 
plated contacts. Quite simply, you won't see 
some of our best work. 
' With UltraLink Cable, installs are fast and 
: easy. It snakes great and the connectors fit 
right. The Teflon® core makes it the best 
cable for high temperature applications. Its 
low-loss characteristics will allow more of the 
signal to reach the antenna. Our all-brass 
mount won't corrode so it's easy to remove. 
Larger teeth and a soldered lug insure an 
excellent ground. 
When the world's largest package delivery 


company needed antennas for their parcel ge 
tracking system, they chose the one you see a ~ 
here. Make the informed move to Cushcraft/ ee : yA 
Signals for all your demanding mobile ——— Ms 
applications. ie. 


Call us or your favorite distributor for your 
mobile and base antenna needs. 


UltraLink Cable’ 


* Low-loss Teflon® dielectric 

* Withstands high temperature 

* Fits standard RG58 size connectors 
* Easily removed dual shields 

* Solid center conductor 


All-Brass Mount 
* Non-corroding 
* Parts won't seize together 
>, * Large grounding teeth 
— * Soldered ground lug 


Cushcraft/Signals 
supplies a complete line 
of base and mobile antennas. 


1-800-258-3860 
FAX: 1-800-258-3868 


eushnearcatt/’ 


48 Perimeter Road, Manchester, NH 03103 U.S.A. - Telephone: 603-627-7877 » FAX; 603-627-1764 » TELEX: 4949472 
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LARSEN, TRACTOR 
INSULATOR = 5/5" S.S BOLT CAB 


6-32 SCREW >" . * RG-58 COAX 


CENTER 
CONDUCTOR 


CUT HERE 


Figure 2. (A) The basic antenna assembly as installed on the tractor cab. (B) A UG-175 
reducer makes a ferrule to fit between the coaxial cable and the flared shield, providing 
a better connection for the grounding clamp. (C) The grounding clamp used to connect 
the shield to the tractor cab. (D) RG-58 coaxial cable with the ferrule slipped on and the 
braided shield flared out. (E) The RG-58 shield has been folded back over the homemade 
ferrule and is ready for the clamp. (F) The RG-58 coaxial cable with the clamp installed 
is ready to mount to the tractor cab. 


BIG or SMALL 
We Have It All! 


POWER 
AMPLIFIERS 


FOR ALL INPUT LEVELS 


eVHF Low Band to 300 watts 
eVHF High Band (140-200 MHz) 
to 500 watts 
*UHIF Low Band (400-550MHz) 
4 to 350 watts 
* CHF High Band (800-960MHz) 
to 140 watts 


VoCom / RF Corporation ; 
Quality since 1979 ¢ True continuous rating at 
1-800-USA-MADE high ambient temperatures 
1-800-872-6233 sie )' 
FAX 708/924-9078 * FCC type accepted 
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The coaxial cable’s shield connects 
to ground (the top of the cab) as near 
to the center-conductor connection as 
possible. It is important for the shield 
to be connected close to the center- 
conductor connection. 

Similarly, it is important for the 
center conductor lead to be kept short 
where it extends beyond the shield. A 
long, drooping center conductor can 
make it impossible to tune the antenna 
properly. 

The series of drawings in Figure 2 to 
the left show how the base components 
are assembled on the tractor cab. 

At A, the complete assembly is 
shown in place. 

At B, a UG-175 reducer for a UHF 
connector (PL-259) is cut near the 
threads to make a ferrule to fit between 
the coaxial cable and the grounding 
clamp. This ferrule provides a hard 
surface against which to tighten the 
clamp to give a good connection for 
the ground. 

The grounding clamp is shown at C. 

At D, the ferrule is slid over the RG- 
58 coaxial cable, and the braided shield 
is flared. 


It is important for the 
shield to be connected 
close to the center- 
conductor connection. 


ERS 

At E, the flared shield is folded 
against the ferrule. 

At F, the grounding clamp is slid 
over the ferrule and shield. 

The grounding clamp is connected 
to the tractor cab with a screw and nut 
or just a screw if the hole is threaded. 
Other techniques may be used to pro- 
vide a good, low-resistance ground. 

If you must install such an antenna, 
remember to keep the ground connec- 
tion short and near the center 
conductor’s connection to the antenna. 
Also, remember to keep the center- 
conductor lead as short as possible. 


You've been wanting a 10 dBd antenna 
that really delivers 10 dBd all the way 
across the band. One that covers the 
entire 806-960 MHz range in 3 bands, 
allows for duplex cellular operation and 
has 1500 Watt power capability. 


We listened, and now you have one. 
The Celwave PD10183. 


It's the top performing, pattern constant 
throughout the band, 187 mph wind 
beating, transposed dipole array, 
copper radiating elements enclosed in a 
rigid fiberglass radome, omnidirectional 


stroke of genius that won't punch holes 
in your system. 

Whether you mount it upright or invert 
it, electrically downtilt it or add a 
directional reflector, anything less than 
a PD10183 is less than perfect. 


CELWAVE =z 


DIVISION OF RADIO FREQUENCY SYSTEMS 


Celwave, Route 79, Marlboro, NJ 07746 
(908) 462-1880 © (800) 321-4700 


©1992 Radio Frequency Systems, Inc. 
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ivantages 


'EM-300 Shown 
Actual Size 


NEW Our smallest Ear-Mike yet, the EM-300 delivers the performance 
= you expect in a size that may surprise you. The easy to conceal 
unit is a discreet 14" long, 1" wide and 4" thick. But it contains all the power 
you need for covert communications. 


The EM-300 features an exclusive signal shaping circuit, which reverses loss 
in intelligence caused by digitally encrypted signals. And because it derives 
power from the portable radio, no batteries are required. The EM-300 may be 
purchased with a palm, ring or velcro push-to-talk switch for virtually hands- 
free operation. 


Unlike our competitions’ expensive “disposable” products, the EM-300 
features removable PTT and ear cords, so in case of damage, you can 
replace them instead of the entire unit. The back panel also removes for 
easy servicing or replacement of radio cable. 


You can depend on the EM-300 Ear-Mike for discreet communications. 
To find out more, contact Telex Communications, Inc., at 9600 Aldrich Ave. 
So., Minneapolis, MN 55420, (612) 887-5530. 


©1992 Telex Communications, Inc. 
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The antenna is located at the center of 
the guard ring (not shown in Figure 2). 

Because of extreme vibration, it is 
necessary 1o use Locktite compound 
on the spring and the set screws thal 
hold the whip in the end of the spring. 
Otherwise, these pieces may loosen 
and fall off. 

Use a lockwasher on the 6-32 screw 
for the center conductor and on the 
grounding clamp. Use stainless-steel 
screws and washers throughout. 

You may wonder about the VSWR 
resulting from the proximity of the 
guard ring to the antenna and the type 
of connections. With careful installa- 
tion, a VSWR of less than 2:1 can be 
achieved over the 151MHz-159MHz 
frequency band. 


Because of extreme 
vibration, it is necessary 
to use Locktite 
compound on the spring 
and the set screws that 
hold the whip in the end 
of the spring. 


A VSWR of 2:1 in itself only causes 
a 0.5dB transmission loss. The radio 
set’s automatic power reduction circuit 
causes a further loss of about 2dB; 
nevertheless, it is better to have an an- 
tenna system with a 2.5dB loss than no 
antenna system. 

Though it may not be the perfect 
solution to the antenna problem, this 
antenna has proved to be extremely 
durable. Maybe the day will come 
when one can buy an off-the-shelf 
antenna that will stay on a tractor cab 
for more than one trip into the forest. 

As new problems arise, the process 
of evolution will continue. It is a 
never-ending quest for the perfect 
forest-fire-suppression crawler tractor 
radio installation. Sa, 


The New STABILOCK’ 4015 Radio TestSet  % 
Tests Great-Less Weight ic 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
spectrum analyzer with audio 
electroluminescent display for easy viewing night or day 
|. licensed CLEAR CHANNEL LTR® testing capability 
|_| memory cards to load and run tests automatically, including all cellular formats 
| | digital storage oscilloscope 
"| internal battery 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered trademark of the EF Johnson Company. STABILOCK 4015 1s a registered wacemark of Schlumberger Technologies 


NEW eee eae Quality Test Solutions 


Schlumberger Technologies 
ERICSSON 2 |@|EDA TM Schlumberger Instruments 
C P.O. Box 7004 


829 Middlesex Turnpike 

» Trunking Licensee Billerica, MA 01821, USA 
Phone-508-671-9700 
Fax-508-671-9704 
1-800-225-5765 (outside MA) 


a Si 4015 STABILOCK © 
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Schlumberger 


Canadian Representative Schlumberger Instruments Schlumberger Instruments Schlumberger Technologies GmbH 
Atalco Limited Victoria Road 50 Avenue Jean Jaurés Ingolstadter Str: 67a 

9225 Leslie St. Unit 7 Famborsay, Hampshire _ His 4) BP 620-06 D-8000 Munchen 46 

Richmond Hill, Ontario ¥ » F-92542 Montrouge Cedex, France West Germany 

L4B 3H6 }) Phone-33 1 47 466700 Phone-49 89 31889-0 

Phone: 416-882-9455 2 Fax-33 1 47 466727 Fax-49 89 31889-160 


Fax: 416-882-9454 | Telex-631468 ENERINS Telex-5215015 SMG D 
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Picking oscilloscopes 
for radio servicing 


Two-way radio and radiopaging communications technicians can take 
advantage of improvements to analog oscilloscopes. A careful evaluation of 
service needs helps to show which instrument is economical and adequate. 


By Mike Hoyer 


When you purchase an 
oscilloscope, Iet your 
needs, not money, do the 
talking. It may not be 
necessary to invest in a 
more expensive digital 
storage oscilloscope 
(DSO) when an analog os- 
cilloscope may be more 
economical. 

If you carefully analyze 
the applications for which 
you will be using the os- 
cilloscope, it will help you 
to make the right choice. 
Many radio service shop 
applications require ana- 
log oscilloscopes. Analog 
oscilloscopes have come a long way 
in becoming more effective test instru- 
ments. Manufacturers of these prod- 
ucts have added contemporary fea- 
tures previously seen only on DSOs. 

But some field service applications 
may require a DSO, So how do you 
know when you need to buy the more 
expensive DSO? 


Choosing a price tag 

DSOs come in handy when measur- 
ing low frequencies and single events, 
and saving and printing waveform in- 
formation that may be needed for 
some bench service and field service 
applications. 


When this article was written, Hoyer was prod- 
uct marketing manager for Leader Instruments, 
Hauppage, NY. 


For example, a portable, 2.5-pound, 
battery-operated combination two- 
channel DSO-digital multimeter comes 
in handy for field service applications 
where saving and printing waveforms 
may be required. 

If your application does not require 
measuring low frequencies or single 
events, or saving and printing wave- 
forms, then you can save a lot of 
money by choosing a less expensive 
analog oscilloscope. 

Often, an analog oscilloscope may 
be all that is needed for most service 
applications. Typical 60MHz and 
20MHz battery-powered, full-featured 
portable analog oscilloscopes meet a 
field technician's requirements of 
small size (three inches high), light 
weight (nine pounds) and battery op- 
eration (built-in battery charger). 


Bringing an oscilloscope 
to the field today does not 
mean sacrificing the full 
features of a laboratory 
oscilloscope. 

Analog oscilloscopes 
are one of the most impor- 
tant items to have on a test 
bench. They help to assure 
thal service problems are 
diagnosed and that techni- 
cians make repairs as 
quickly and efficiently as 
possible. 

Today's analog scopes 
provide the user with 
many advantages: 

p> Ease of use—lt is not 
necessary to go through 
extensive menus, as may 
be the case with many 
DSOs. 

em Accuracy—More analog oscillo- 
scopes than DSOs offer dual time base 
and delayed sweep. This capability 
allows more accurate measurements of 
any portion of the signal seen in the 
main lime base by enlarging a small 
section of the signal with a faster 
sweep speed in the delayed time base. 

p> Sensitivity—More analog oscillo- 
scopes than DSOs offer higher sensi- 
livily. Sensitivities as high as 5002V 
and more are offered on many analog 
scopes, whereas the common sensitiv- 
ily on current DSOs is about 2pV. 

p> Autoranging—Autoranging se- 
lects from many time base settings to 
display an optimum number of cycles 
of the waveform. This feature continu- 
ously alters the time base with respect 
to the changing input signal, 
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MAXRAD, Inc. 
4350 Chandler Drive 
Hanover Park, IL 


60103 USA 
Order: (800) 323-9122 0 ow ce © 
Voice; (708) 372-6800 


Fax: (708) 372-8700 
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pe Video—Full video line 
selection in NTSC or PAL (for 
even or odd fields) provides the 
capability to observe individual 
lines of video. 

pm Cursors—Cursors make it 
easier to measure voltage, pe- 
riod, frequency, phase, voltage 
difference and time difference 
ratios, and they automatically 
provide readout analysis with- 
oul the need for equating. 

> Readouts—Cathode-ray 
lube (CRT) readouts provide 
casier observation of front- 
panel settings, including math- 


FUNDAMENTAL FREQUENCY 3 


RESULTANT ' 
SQUARE WAVE } , 


3rd HARMONIC! 
(3x FUNDAMENTAL) » | 


Sth HARMONIC , [ 
(5x FUNDAMENTAL) 3 


Figure 1. Fourier analysis shows that a square wave con- 
sists of the fundamental sine wave plus sine waves that 
are odd-numbered harmonics of the sine wave. 


ing controls provide a bright 
and stable display of complex 
signals. 

For video signals, TV-V1, 
TV-V2 and TV-H sync separa- 
tor circuits allow optimum trig- 
gering, including video line 
selection. Simultaneous obser- 
vation of vertical and horizon- 
tal TV signals is provided by 
alternate time base. 

Another oscilloscope allows 
the user to observe waveforms, 
setting conditions and mea- 
sured values on a single dis- 
play. Setup time is reduced by 


ematical computation of *10 

probe sensitivity. The readout is useful 
when taking photographs of the wave- 
form because all setting conditions 
appear in the picture. 


Options 

Another recent introduction is a 
100MHz, three-channel, dual time- 
base analog oscilloscope that features 
six-trace capability with 500,V sensi- 


tivity and S5ns maximum sweep speed 
for easy analysis of low-level and high- 
speed signals. This oscilloscope has a 
broad range of features, including al- 
ternate triggering for simultaneous 
display of two asynchronous signals, 
alternate time base for observation 
of both the main and delay time 
bases and variable holdoff. The high- 
intensity CRT and extensive trigger- 


displaying important setting 


conditions, including factor input cou- 
pling vertical mode, main and delayed 
sweep lime and triggering controls. 
On-screen cursors provide direct read- 
out of measured values. 


More than any other factor, band- 


width affects oscilloscope price. Thus, 
it is important to specify bandwidth re- 
quirements with care. 


Analog bandwidth is defined as the 


WHEN TRAGEDY STRIKES, LACK OF 
COMMUNICATION IS A REAL DISASTER 


Whether it's co-ordinating 
Search and Rescue teams or 
dealing with ground relief support 
groups, a portable communi- 
cations system is an absolute 
priority in times of emergency. 

The Tait Portable Repeater 
Station has been designed to be 
put into action immediately, 
effectively. Light, robust and 
‘showerproof, the Portable 
Repeater Station can handle a 
network of mobile and handheld 
radio transmissions in the most 
remote of terrain. 

Wherever life is in danger, the 

Tait Portable Repeater 
Station brings the 
promise of help. 


Tait Electronics U.S.A. Inc 


9434 Old Katy Road, Suite 1 
Houston Texas 77055, USA Phone (1) (713) 984-861 
Outside Texas 800 222-1255. Fax (1) (713) 468-69. 
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Man Down, Radio Kill and 
Kemote Mic Monitor 


It’s easy with two-way ANI products from Cimarron Technologies. 


CDEU-1 
encoder/decoder 


Andat the dispatch center, your remote radios are 
displayed and controlled by our C-MARK series of two-way 


dispatch displays (with optional desk top terminal). Some of 


the special features include: 


* User-defined alphanumeric ID's 
¢ Full two-way data handshaking 
* Large, easy to read displays 

* RS-232 printer output 

* Battery-backed time & date clock 
* Automatic data muting 

* RFI shielded enclosure 

¢ 19" rack mountable 


* 3 year no-hassle warranty 


The CDEU-1 subminiature AN] encoder/decoder gives virtually 
any portable or mobile radio two-way digital signalling capability. Easily 
installed in your radio, it provides advanced features found in no other 
GE-STAR® compatible product: 


* Remote Radio Kill & Un-kill with acknowledgement 

* Timed Open-Mic-Monitor with ack 

* Selective Unit, Group & All-Call with alert tone & LED 
¢ Emergency & timed Man Down with ack é& alert tone 
* Remote Unit Radio Check with ack 

* ANI at the beginning, end, or both 

* Stuck-Mic & Time-Out-Timer with ack & alert tone 

* Automatic data muting 

¢ Fully field-programmable with over 30 parameters 


* 3 year no-hassle warranty 


~S = 


C-MARK IV Dispatch Display (above) y 
and the CDT-1 desk top terminal (right) _ 

work together to display and control your remote radios from the 
dispatch center. 


To find out more about Cimarron's complete line of GE-STAR® compatible ANI 
products, call toll-free in the U.S. 1-800-487-7184, or (619) 738-3280 


CIMARRON 


GE-STAR is a registered trademark of General Electric Corporation TE c - NI oO LO tc | = & 
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frequency at which a sinusoidal signal 
is attenuated by a factor of 0.707 or 
reduced to 70.7%. (This is called the 
—3dB point.) 

For example, a 1V, 20MHz oscillo- 
scope would appear to be about 
0.707V. In choosing an oscilloscope, 
consider the most complex signals, 
such as square waves, video signals 
and digital logic signals, because they 


are appearing in electronic products 
more and more. 

Square waves consist of an infinite 
number of sine waves. 

Five times the highest fundamental 
frequency to be measured gives an idea 
of the bandwidth required in an oscil- 
loscope. (Note: EIA recommends 
100MHz bandwidth units for servicing 
computers, televisions, monitors and 


It's Wuat's 
ON THE INSIDE 
THAT Counts! 


It's the way an Alexander, battery is constructed inside 
that sets it apart from other batteries. Our state-of-the-art 
manufacturing methods put us at the forefront of the battery 


pack technology and innovation. 


Our weld points feature steel to steel, not nickel to steel 
or other metals. We have a minimum of four welds per cell. 
This allows the strongest weld possible and insures a strong 


internal structure. 


Alexander's unique patented flexible circuit boards 
reduce the number of internal connections to improve 
reliability and protect internal structure from unexpected 


bumps and falls. 


We use the highest grade nickel-cadmium cells to ensure 


maximum talk-time. 


Our commitment to research and development and rigid 
quality control standards keep us on the leading edge of the 


battery industry. 


We are so confident in our quality products that we back 
them with the best warranty in the industry - one full year, 


Choose an Alexander battery. 


It performs as well on the inside as it looks on the outside. 


“4 Alexander, Batteries 


1-800-388-8314 
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similar products.) 

How do you arrive at the “five times 
the highest fundamental frequency?” 
The Fourier analysis calculation shows 
that the fundamental frequency con- 
tributes about 81.17% of the square 
wave. Then the third harmonic con- 
tributes about 9.02%, and the fifth con- 
tributes about 3.24%. These harmon- 
ics make a significant contribution to 
the square wave and, if removed, they 
leave the fundamental frequency, 
which would appear as a sine wave. 
(See Figure | on page 24.) 

The higher the harmonic, the less 
contribution it makes to the square 
wave and, therefore, the less important 
the harmonic becomes. 

Fundamental frequency and its third 
and fifth harmonics make up 94% of 


In choosing an 
oscilloscope, consider 
the most complex 
signals, such as square 
waves, video signals and 
digital logic signals, 
because they are 
appearing in electronic 
products more and more. 


nnn Eee 
the square wave. Taking into consider- 
ation the inaccuracies induced by the 
oscilloscopes’s amplifiers, (2% to 3%) 
and the user’s ability to read the dis- 
play accurately (possible 4% error), it 
is easy to see that at least 6% of the 
error factor is induced by reading the 
waveform: therefore, 94% of the 
waveform’s characteristic should be a 
sufficient measurement. 

Although the number of applications 
for the oscilloscope is endless, not 
every application requires a digital 
storage oscilloscope. Review your 
needs carefully. The time-proven ana- 
log oscilloscope often is the economi- 
cal answer. 


ae 


Tone... or No Tone! 


Maxon now offers an optional DIMF keypad on our 
SP-2000 Series synthesized hand portables! 


Model SP-2550 (VHF) and SP-2850 (GHF) feature 
multi-channel operation, a 1/5 watt Hi-Low power 
switch for extended battery life and a die-cast alumi- 
num chassis for durability and enhanced transmitter 
performance. Field programming and cloning capa- 
bilities include CTCSS, DCS, Time-Out-Timer, busy 
channel lockout and battery save. 


The SP-2000 Series radios (including those 
with DIMF option) are tested to MIL-STD 810 
D and E%*, and certified for Intrinsically Safe** 
operation. 


There are several compatible 
options and accessories avail- 
able for use with the Series, 
including a VOX (voice acti- 
vated) control module and head- 
set, speaker/microphone, 

600 and 1000 mAh slide-on 
rechargeable batteries and 
choice of single or dual-unit 
chargers. 


Our DIMF is Optional... 
Our RUGGEDNESS is Standard! 


Call Maxon and get your hands 
on this impressive radio — foday! 


@ 


maxen 


A World of Communications 


10828 NW Air World Drive 
*For shock, vibration, dust, temperature, rain, etc. Kansas City, Missouri 64153 
** Intrinsically Safe feature is optional. Rated for Classes | & Il, 816/891-6320, ext. 606 
Divisions 1 & 2, Groups A, B, C, D, E, F andG. Fax: 816/891-8815 
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Time-saving tips for 
RF power measurement 


Use a No. 47 lamp as an RF power indicator to speed RF amplifier 
troubleshooting. Modify an in-line wattmeter and use it with a jumper cable 
to make RF power measurements more quickly. 


By E. Kirk Ellis filed end of the screw exposed. ened up end of the screw to the inputs 

Place another piece of heat-shrink and outputs of the RF amplifier under 
tubing large enough to cover the lamp — test. The tester does not need to be 
Two-way radio technicians can and the socket over the two of them connected to ground for RF energy to 


save time in troubleshooting illuminate the lamp. 

and making measurements by As you move the tester 
building an RF power indica- pa eee ae from input to output. the lamp 
tor and by modifying an in- TUBING 2 should glow brighter. When it 


is moved to a faulty stage, the 
lamp grows dimmer or does 
not glow at all. 

In a few circuits, the lamp 
may glow dimmer when 
moved from an input to an 
output even though the stage 
is good. This difference prob- 


line wattmeter. 


RF power indicator 
Isolating a bad stage in an 
RF amplifier is made easier 
with an RF power indicator. 
An RF millivoltmeter nor- 
mally is unsuitable for the 


task without the risk of burn- | ag— PIECE OF ably is caused by an imped- 


ing out the probe because HEAT-SHRINK ance change from input to out- 
t TUBING 


of high RF voltages in an put. Nevertheless, the tester 
amplifier. shows whether RF is present. 
Troubleshooting in the #47 6.3V : You can make comparative 
field is easier with a go/no- LAMP |. checks on a known good am- 
go relative RF indicator built isi plifier if there is any doubt. 
with an incandescent lamp, The No. 47 bulb works for 
heat-shrink tubing and a brass SW to 100W of RF, although 


screw. \ OVERLAP it glows extremely bright at 
Figure | to the right SOLDER 7 HEAT-SHRINK the higher power. 

shows the RF indicator’s = ly, TUBING For portable radios and ex- 

construction, - #6-32 x 1" citers, a smaller bulb, such as 
File a #6-32 X |-inch brass { BRASS SCREW a No. 222 2.5V bulb, can be 

screw’s tip lo a point and re- r pont ave used. This bulb works in a 

move the screw head. Solder HEAT-SHRINK power range from a few hun- 

the end where the head was TUBING dred milliwatts to around 


to the solder blob at the base 1OW. 
of a No. 47 6.3V lamp. A larger bulb, such as a No. 
ace over the screw a igure 1. The power indicator is made from a #6-32 x 56 12V bu ay work fo 

Pl Fig The RF indi i 1156 12¥V bulb, may work for 
ec SH toehini hoes 1-inch brass screw, a No. 47 6.3V lamp and two pieces of ' rales a 

piece of heat-shrink tubing power levels above 100W, but 

- “ we heat-shrink tubing. ee ' 

slightly larger than the screw ] have not tried it. 


and apply heat to shrink it, leaving the — and apply heat to shrink the tubing over Be sure to put heat-shrink tubing on 
the assembly, leaving a small hole at _ the tester to prevent accidental contact 
Ellis is telecommunications technician the top of the glass bulb. with RF. It can cause nasty burns. Do 


ithCarolina Power & L . Raleigh. NC. x . : 
ithasoting Vorsoe te: Lietn, Rees To use the RF tester, touch the sharp- not look directly into the bulb end of 
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MARCONI: 
MAGIC! 


; 


a 
i ' 


Take the covers off our cellular test-set and 
you'll see what's behind the Marconi Magic. 
Whether your requirements demand a 
test-set with the new Digital 
AMPS, Narrow AMPS, or 
existing cellular standards... 
our DSP’s, ASIC’s, and 
GAL's will create your 
system's language. 


TDMA 
N-AMPS 
AMPS 


NMT 


_ Marconi 

Instruments 
3 Pearl Court, Allendale, NJ 07401 + 201-934-9050 + 1-800-233-2955 
In Canada contact Canadian Marconi at 514-341-7630 x4695 
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the tester when it is lit unless you are 
sure it is not emitting a blinding light. 
6' RG58 This tester is a handy, cheap and 


i TEST >xtremely portable test instrument that 
IN-LINE WATTMETER JUMPER ex yp 


works on numerous RF power circuits. 


In-line wattmeter 

An inexpensive in-line wattmeter 
modification saves much time and 
effort. 

In-line wattmeters normally come 
with either type N female or type UHF 
(SO-239) female connectors installed, 
By replacing one of the connectors to 
N FEMALE = UHF FEMALE the other type and making a 6-foot 
coaxial jumper cable, you can check 
transmitter installations faster. (See 
Figure 2 to the left.) 

Make a 6-foot jumper cable using 
RG-58 coaxial cable with a type UHF 
male connector (PL-259) on one end 
and a type N male connector on the 
other. 


Figure 2. Modify an in-line wattmeter by replacing one connector so the meter has one Replace'one of the in-line WAUIROISE 
type N female connector and one type UHF female connector (SO-239). Make a 6-foot Connectors with a type N female con- 
coaxial jumper cable with a male type N connector at one end and a male type UHF = nector or lype UHF female connector 
connector (PL-259) on the other. (SO-239), whichever is the opposite of 


Professionals prefer. 


Professionals know they can depend upon Multiplier 
2-Way Radio replacement batteries to deliver: ™S 
@ Unbeatable performance @ Highest available capacity 
@ Unsurpassed reliability @ Form, Fit and Function 
that meet or exceed O.E.M. @ Fast order processing 
@ Made in U.S.A. 


Over 1000 batteries available 
for all 2-Way equipment. 


Call or write for our new 2-Way 
Radio and Cellular Catalogs. 


Contact us for the name of your 
nearest Multiplier distributor. 


Distributorships are 
available worldwide. 


~ = 4. * si fie 
UIDHED eree.es2s0% 
135 Radio Circle, P.O. Box 630, Mt. Kisco, NY 10549 U.S.A. 


Tel: 914-241-9510 Telex: 4932483 MULTUI FAX: 914-241-1103 


Circle (26) on Fast Fact Card 
30 Mobile Radio Technology May 1993 


‘Sa 
= 
/- 
= 
Bei 
& 
is 
oy 
> 
= 
= 
ba 
ta) 
= 
ies 

> 


POWER ON... 
with ASTRON. 


dda irna 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
Cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting SL~11R [black] 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx75%"Wx9%"D) or the SL-11R (2% "Hx 7°W x 9% "D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle, The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
Cations industry. 


Ee 
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SL-11R [dark grey) 


bE 
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0 
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S 


9 Autry, Irvine, CA 92718 
rN Ss T R Oo N Ihesoeie: 114/406-7277 


CORPORATION Facsimile: 714/458-0826 
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ANTENNA 


ANTENNA 


TEST 
JUMPER 


ANTENNA 


Figure 3. Use this test setup to measure 
RF power for a base station with a type N 
male connector on the feedline and a type 
N female connector on the transmitter 
chassis. 


Figure 4. Use this test setup to measure 
the RF power of a base station with a type 
UHF male connector (PL-259) on the 
feedline and a type UHF female connector 
(SO-239) on the transmitter chassis. 


the connector type supplied. 

For example, suppose you need to 
check a base station with a type N male 
connector on the feedline and a type N 
female connector on the transmitter 
chassis. Normally, an adapter cable, 
jumper cable or both are required to 
connect an in-line wattmeter. 

With the jumper cable and modified 
wattmeter, begin by connecting the 
PL-259 end of the jumper cable to the 
in-line wattmeter’s female UHF jack. 
(See Figure 3 to the left.) 

Next, connect the feedline’s type N 
male connector to the other side of the 
wattmeter, Then connect the jumper 
cable’s male type N connector to the 
transmitter, and you are ready to make 
RF power measurements. 

Figure 4 to the left shows the reverse 
setup for checking a transmitter with 
UHF connectors. 

This modification saves setup time 
in many, if not most, of the applica- 
tions where an in-line wattmeter is 


used, 
i, 


YOU'LL FIND MORE 
THAN GREAT NAMES 
UNDER Mag ROOF 
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ile one-stop purchasing isn't 
all you get from Hutton. You can receive 
factory-caliber advice from a team that 


inventories, And we'll even deliver your rush 
order overnight when you call by 4 PM. Call 
toll-free to request a free fact kit. 


averages I4 years per person 

in your industry. You'll seldom 
experience a backorder because 
we maintain extremely heavy 


m/e 


COMMUNICATIONS 


Dallas, Texas 

214-239-0580 FAX 239-5264 
800-442-3811 

Norcross, Georgia 
404-729-9413 FAX 729-9567 
800-741-3811 

Hutton National 
Humble, Texas 
7134464050 FAX 4465779 
800-325-8950 
Communications Works 
Denver, Colorado 

303-820-2929 FAX 820-2809 
800-726-6245 


HUTTON HAS WHAT IT TAKES | 
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Spectrum Anolyzer 


Built-in 1 
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For additional information, contact David Allen or Rex Reed at a / R 


Z IFR SYSTEMS, INC. 
= = : a . -£ 10200 West York Street 
i aaa i Ya Se rn Fl Wichita, KS 67215-8935 USA 
, THEE 316/522-4981, TWX 910-741-6952 
FAX 316/522-1360 
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Only from antenna specialists... 


i thenew 
~ standard in 
professional 


New! 


PRO-5000° 


SERIES 


No more compromises 
with quality, perform- 
ance or value. You get it 
all with our PRO-5000™ 
VHF and UHF professional 
mobile antennas. All new 
A/S design from the ground-plane up for 
optimum reliability. 


Triple O-ring seals — runs rings around others 
for superior protection from water and other 
contaminants. 

100% factory-tuned and locked coils for long- 
term frequency stability. 

All internal connections soldered or press-fit 
for electrical integrity. 

Clean, contemporary, functional design 

Stainless steel whips: VHF models DURA-CON* 
plated for highest conductivity. 

Power rated 150 Watts: VSWR less than 1.5:1; 
Gain 3 dB (VHF); 3 dB or 5 dB (UHF). 


the antenna specialists co. 


@ member of the ALLEN TELECOM GROUP 


Unique! 
DURA-FLEX’ 


SERIES 


For industry standard per- 
formance and beyond — 
especially in duplex 
communications systems 
and high vibration en- 
-! vironments — choose 
Antenna Specialists’ exclusive DURA-FLEX- 
equipped mobile antennas. 


Exclusive A/S DURA-FLEX elastomer shock 
absorber completely eliminates RF duplex noise 
associated with conventional metal springs, 
especially with high vibration vehicles or terrain. 

Over 30 VHF and UHF models, all standard 
mounting configurations, for virtually any pro- 
fessional application where reliability is 
mandatory. 

Electrical and mechanical specifications meet 
or exceed all industry standards. 

Stainless steel whips, in choice of high- 
conductivity DURA-CON® or black chrome finish. 


30500 Bruce Industrial Parkway, Cleveland, OH 44139-3956 « Tel. No. 216/349- 8400 « Fax No. 216/349-8407. 
© 1993 by the Antenna Speciahsts Co 
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THE FAX 


For top quality Decibel Dynamic RF Antenna Systems and 
fast delivery of HELIAX® Goaxial Cables and Connectors 


1-800-229-4706 


DECIBEL ~“anpREw 


Dedicated to the Fine Art Foam, Air & Superflexible 
of Radiation Management! Coax Cables & Connectors! 


a member of the ALLEN TELECOM GROUP i 
P.O. Box 669610, Daltas TX 75356-9610 + Order Hotline 1-800-676-5342 + FAX 1-800-229-4706 » Phone (214) 631-0310 « FAX (214) 631-4706 
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Taking care of NiCd batteries 
for portable transceivers 


Proper care, including charging, discharging and reconditioning, improves 
NiCd battery reliability. Advanced functions make battery analyzers easier to 
use and accelerate management procedures. 


% OF 
BATTERY 
CAPACITY 


CAPACITY 
BEFORE 
SERVICE 


By Isidor Buchmann 


The performance and reliability of 
portable instruments are improving 
steadily, but the nickel-cadmium 
(NiCd) battery remains the weakest 
link in most systems. 

Unexpected down time, excessive 
replacement costs and frustration of- 
ten are the results of poor battery per- 
formance. An automated, comprehen- 
sive approach prolongs battery life, 
improves battery reliability and 
streamlines record-keeping. 

In spite of some shortcomings, the 
NiCd battery remains one of the most 
popular power sources for hand-held 


Buchmann is chief executive officer of Cadex 
Electronics, Burnaby, British Columbia. 


1ST CYCLE J2ND CYCLE 


two-way radios and cellular tele- 
phones. Its success is attributed to its 
ease of recharge, good energy-to- 
weight ratio, wide temperature range, 
simple storage and economical price. 

The NiCd battery has unique require- 
ments, nevertheless, that must be met 
to achieve satisfactory performance, A 
NiCd battery’s usable life in a satellite 
application, for example, is 17 years or 
70,000 charge-discharge cycles. This 
long service life is achieved by a 
monthly discharge to 1V per cell. 

Closer to earth, the commercial 
NiCd battery’s life expectancy is less. 
Without applying regular maintenance, 
the NiCd battery deteriorates to the 
point of malfunction in 10 to 15 
months, 

NiCd batteries’ longevity is related 
to how they are used. In many ways, 


WEXERGISE 
RECONDITION 


Figure 1. A new battery and three batteries afflicted with various degrees of memory 
were studied. All batteries first were fully recharged and then discharged to 1V per cell. 
The resulting capacities are plotted on a scale of 0% to 120% An additional charge- 
discharge cycle was applied (blue line), and the battery capacities were re-evaluated. 
Battery A responded well to exercise. Batteries B and C required reconditioning (red 
line) to recover full performance. 


the NiCd battery exhibits human char- 
acteristics. It performs best at cool 
room temperatures and requires exer- 
cise to remain in good condition. The 
importance of exercise is illustrated in 
the following study, 

A Canadian parks board had to re- 
place all of its NiCd batteries after a 
short service life. Lack of regular ex- 
ercise was suspected as the cause of 
failure. After acquiring a new set of 
batteries, the management imple- 
mented a monthly battery exercise 
program. 

The first exercise inadvertently was 
delayed by four months. At that time, 
a careful analysis was made to evalu- 
ate the battery condition. The results 
were Startling: half of the batteries 
analyzed already exhibited a memory- 
related capacity loss of 25% to 35%. 
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With the new SLV40, what you 
see is less than what you get. 


VOLUME 


Actual size — 
1.8° «5.75" x7" 


Minimum Size, Maximum Punch! 


What you see is the Mini-Com® Plus SLV40 from 
RELM Communications! It's the smallest, most 
compact mobile radio we've ever introduced. 

But, what you get is a powerful, versatile radio 
that delivers all your basic communications needs 
with incredible ease of operation...all at the afford- 
able price of only *482.00!" 


What more do you get? Just look at some of the 
features that will help make the SLV40 one of your 
best selling radios: 


* 40 Watts of power for a strong, far reaching 
signal. 
Two-Tone Sequential is built-in...not an 
additional option. 


CTCSS and DCS (standard & inverted) are 
built-in, too! 


Two controls for easy operation — no push 
buttons or squelch knobs. 


The complete Mini-Com® Plus lineup also includes the PT 
Series* — PTV56 VHF and PTU46 UHF — portable 
radios and the SLU25* UHF mobile radio. These radios 
share the same features as the SLV40 
and are available only from 


RELM Commututications! 


* 6channel capability with bright, easy-to-read 
LED channel indicators. 


Rugged die-cast construction and surface 
mount device technology for outstanding 
durability and performance. 


A full complement of options, including 
DTME capability. 


* Now witha 2 year parts & labor warranty! 


But, what if your customers want more? Fine. 
RELM offers the RSP Series portable radios and the 
RM Series mobile radios which have enough power, 
channel capability and additional features to satisfy 
the most ravenous high tech, power hungry appe- 
tite. And, all RELM radios carry our same firm 
commitment to quality. 


So, when you need radios, call RELM Communi- 
cations, Inc. 


We've got the equipment you need! 


it 


COMMUNICATIONS 
7707 Records Street 
Indianapolis, IN 46226 
1-800-821-2900 


ey AN ADAGE COMPANY 


* Manutacturers suggested retail price. Your price may vary, PT Series not for sale pending FCC approval. 


Because these bat- 
teries never had to do 
a full day’s work, 
they acquired the at- 
titude ‘““Why should | 
work hard if I don’t 
have to?” With exer- 
cise and recondition- 
ing cycles, all batter- 
ies were restored to 
100% capacity. 

Portable communi- 
cations batteries 
commonly fall into 
the pattern of light 
duty followed by rou- 
tine overnight 
charge. This lack of exercise causes 
the NiCd cell to revert to a lower oxide 
state, resulting in voltage depression 
or memory. 

NiCd battery memory refers to a 
condition in which the battery’s active 
materials, nickel and cadmium, form 
crystals with spikes or tree-like den- 
drites that cause the battery to lose per- 
formance gradually. 


An advanced analyzer .. . 


O Works with a large variety of battery types, including lead-acid. 
O Prevents battery overcharging. 
0 Has the capability to recondition batteries affected by memory. 
C Displays the residual as well as the final battery capacity. 

0 Identifies a battery with low voltage. 
0 Has user-selectable programs. 

© Is easy to use by non-technical staff. 
OC Provides fast service. 


O Prints reports about tested batteries. 


In advanced stages, the dendrite can 
puncture the separator material, caus- 
ing high self-discharge or an electrical 
short. 

Memory is reversible by applying 
one or two discharge cycles to 1V per 
cell. This procedure is called exercise. 
In advanced cases, exercise may not 
be sufficient to restore a battery, and 
reconditioning is required. 


Reconditioning con- 
sists of a controlled 
deep discharge below 
the IV per cell thresh- 
old. Battery analyzers 
with the reconditioning 
feature commonly re- 
store NiCd batteries af- 
fected by memory to 
100% capacity. 

Figure 1 on page 36 
shows the results of 
comparing a new bat- 
tery and three batteries 
afflicted with various 
degrees of memory. 

All batteries first 
were fully recharged and then dis- 
charged to 1V per cell. The resulting 
capacities are plotted on a scale of 0% 
to 120% 

An additional charge-discharge 
cycle was applied (blue line), and the 
battery capacities were re-evaluated. 

Battery A responded well to exer- 
cise, This reaction is typical of a bat- 
tery that had been in service for only 


OS-66ABF 
Chevy Caprice 
Ford Crown Victoria 


OS-S1ABF 


38 Mobile Radio Technology May 1993 


; =< 
G 


For information now 
emmy CALL 1-800-GJ-MOUNT (1-800-456-6868) 
FAX 1-800-WE-HELPP (1-800-934-3577) 


DS-611ABF 
Ford Taurus 


NE : 
ge 24 


DS-55A5F 


y 2 
Ce inv 


SGaemMmseerR-cOxHmsonm 


Service & Solutions» 
801 Francis Street, Stevens Point, Wisconsin 54481 


Circle (33) on Fast Fact Card 


MOUNTS 


For Your Voice/Data Mobile Com- 
munications Equipment 

Air Bag Friendly™ mounts secure 
your equipment outside the air bag 
deployment zone. 

With No Holes Bored™ models, you 
can mount your equipment without 
drilling holes in the vehicle floor. 
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TRANSPORT 


EVENT 
MANAGEMENT 


LOCAL 
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SECURITY 


ae Commas in Public IN PU BLIC 
Safety Exhibition and SAFETY 

Conference is the only specialist 

event to bring together users and suppliers of 
specialist communications equipment and 


technology for use within the public sector. EXHIBITION & 
Specifically targeted at the emergency services, local CONFERENCE 
and national government, the utilities and the public 15-16 JUNE 1993 
safety sector in general, the event has proved a SANDOWN 
tremendous success since its launch in 1991. EXHIBITION 
Make sure you don’t miss this major event in 1993 — CENTRE 
complete the coupon below for further information. ESHER SURREY 


For more information on Comms in Public Safety, Please supply more 
clip this coupon and post or fax it to the address below: information on: 
a $< fF} Visiting the 
Job Title a exhibition 
Organisation 
comin —— Cee Cl Attending the 
Address conference 


Postcode Exhibiti “an 
——— = ————66868606058—0—5 SS xhibiting at the 
Tel Fax L_] event _ 


Nexus Business Communications Ltd, 127a Oatlands Drive, Weybridge, Surrey KT13 9LB, UK 
Telephone +44 (0)932 820100 Fax +44 (0)932 821665 MAT 1 


a few months or that had been exer- 
cised periodically. 

Batteries B and C required recondi- 
tioning (red line) to recover full per- 
formance. The new battery’s capacity 
was improved when reconditioning 
was applied. When examined after six 
months of field use, the batteries 
showed excellent capacity readings. 

Technology is available to provide 


the required battery maintenance auto- 
matically. Advanced battery analyzers 
can identify and effectively reverse the 
degeneration process of NiCd and 
other battery chemistries. 

An important criterion for a battery 
analyzer is the ability to accommodate 
a variety of battery types, such as 
NiCd, nickel-metal hydride and lead- 
acid. Some analyzers meet this require- 


le Abeer 


The patented Quick Disconnect makes 
removal quick and easy. 


The neoprene "O° ring seal helps 
prevent moisture problems. 


The spring loaded center contactor 
outperforms and outlasts traditional 
leaf contacts. 


The whips are trimmed from the 
top down for quicker and more 
accurate installations. 


COMMUNICATIONS ANTENNAS 


3900-B River Road ‘Schiller Park, Illinois 60176 708-671-6690 or 800-648-2800 
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ment with interchangeable battery 
adapters, such as configured cups or 
user-programmable cables. 

One battery adapter contains an 
embedded memory chip that stores the 
battery’s characteristics. Entering or 
altering the configuration code via 
menu command programs the ana- 
lyzer. The battery conditions are re- 
tained when the adapter is removed or 
the power is turned off. 

With sufficient automation, the ana- 
lyzer can determine whether a battery 
is usable by measuring actual capacity 
against its rated capacily on a percent- 
age scale. 

A high target (90% to 100%) should 
be chosen when reliability and ad- 
equate capacity reserve are critical. 
For less stringent applications, a lower 


An important criterion 
for a battery analyzer is 
the ability to 
accommodate a variety 
of battery types, such as 
NiCd, nickel-metal 
hydride and lead-acid. 


SS 
setting (60% to 70%) may be chosen 
for the automatic measurement. 

If the battery does not achieve the 
selected capacity level with an ordi- 
nary recharging, it is reconditioned 
automatically. Reconditioning usually 
restores the battery’s performance. 

Further improvement in fast- 
charging NiCd batteries has been 
achieved with a reverse-loading tech- 
nique. Reverse loading intersperses 
discharge currents between charge 
pulses throughout the charging cycle. 

This technique achieves a cooler and 
more effective charge than conven- 
tional charging. The memory phenom- 
enon is reduced because the battery is 
stimulated while charging. The result 
is a prolonged battery life. 

A NiCd battery should not be left on 
trickle charge for prolonged periods 
because degeneration due to memory 
occurs, On the other hand, a battery on 
the shelf is subject to significant self- 
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A Motorola Corrpany 


Big 


Terminal Features 


Page Maker. 8 


in a Small Paging Terminal 


For Smaller Markets, Customer 
Owned Paging, Health Care or those 
Special Alpha Applications. 


Unipage now offers Customer Owned 
Paging companies and those with smaller 
paging demands, a paging terminal that has 
many of the features normally found only on 
larger terminals. And it’s affordably priced. 
Here are the standard features and some of 
the benefits that come with Page Maker 8. 


Page Maker 8 Standard Features: 

* 2000 Subscriber Number Capacity 

* One Channel Output 

* A Quad Store Card for Voice Paging 

* A VP8 Card for Caller Prompting 

* A Dual Trunk Card (two trunk inputs) 
Profit from Big Terminal Features 

* Use 2 Tone, 5 Tone, POCSAG 512, 1200 
or 2400, GSC, NEC D3, NCA, or MBS 
pagers. 


A Few Benefits of Owning a Unipage 
* Numeric, Alpha, Tone or Voice paging. 
* Interfaces with PURC, Quintron and other 
transmitters. 
* Hot Card Maintenance--remove or in- 
stall any card while the system is operational. 
It's convenient, and you don't have to power 
down and lose pages while the system is off 
the air. 
¢ System is expandable to four trunks by 
adding an additional card. By adding other 
optional cards, your system can grow as your 
needs grow. And, all of the cards are trans- 
portable to an M15 chassis for future growth! 
For more details, call Unipage at the 
number listed below. We will be happy to 
show you how the Page Maker 8 is the wise 
choice for your paging needs. 


UNnIPpAIGe. 
A Motorola Company 
1510 N. Hampton 
DeSoto, Texas 75115 
(214) 224-3509 
1-800-367-2864 
FAX (214) 228-1430 


Sold through Motorola Dealers or directly through Motorola and Unipage. 
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discharging. These two characteristics 
make it difficult to maintain fully 
charged NiCd batteries on demand. 

One way of maintaining batteries at 
operational readiness for an unlimited 
time is to apply discharge-charge 
cycles once every 30 days to prevent 
memory. 

Batteries can be labeled with date, 
capacity and fault codes from their 
most recent analysis. Labels keep the 
user informed about battery perfor- 
mance. A service report can be pre- 
pared to summarize the battery’s per- 
formance and possible problems. 


Selecting the analyzer 

There is a noticeable trend toward 
automated battery maintenance. Such 
systems are becoming an indispensable 
tool in assuring a high level of confi- 
dence in rechargeable batteries. Users 
can select from many analyzer func- 
tions offered by various vendors. 

When shopping for a battery ana- 
lyzer, the buyer should know what to 
expect from a low-cost analyzer and 


what a more advanced unit can offer. 
For example: 

p An analyzer should accommodate 
a large variety of battery types, includ- 
ing lead-acid. 


When shopping for a 
battery analyzer, the 
buyer should know what 
to expect from a low- 
cost analyzer and what a 
more advanced unit can 


offer. 


Programmable units that allow the 
user to set voltage, current and other 
characteristics have an advantage be- 
cause they are the most flexible, and 
they will not become obsolete when 


new batteries are introduced. 

p An analyzer must prevent battery 
overcharging. 

Some analyzers detect a NiCd 
battery’s full charge with the negative 
slope method only. Batteries with mis- 
matched cells or other defects do not 
produce an adequate slope to termi- 
nate the fast charge reliably. In this 
case, a battery can be overcharged 
until damaged or destroyed. 

p An analyzer should have the ca- 
pability to recondition batteries af- 
fected by memory. 

Without this feature, batteries in 
advanced stages of memory often do 
not recover with a discharge-charge 
cycle to 1V per cell alone. 

p> An analyzer should display the 
residual as well as the final battery 
capacity. 

Problems such as insufficient capac- 
ity reserve at the end of the work shift 
thus can be identified and corrected. 

p> An analyzer should identify a bat- 
tery with low voltage. 

It is possible for a battery to show a 


The ULTRA-COM PRO lets you design 


your screens to fit your 
operating requirements. 


With the exclusive "Screenmaker" and "Customizer" 
programs you can design operating screens for 
function, appearance and color! Now you can 
adapt your system to your operating requirements 


Siete 


Available with 


The ULTRA-COM PRO's design is based on the 

concept of multiple workstations sharing common control 
electronics. Heart of the system is a 386/486-based PC, 
supported by Intel’s™ 16-bit 8097 microcontroller 

and its family of support chips to provide the speed and 
reliability required in today’s commercial and emergency 
communications environments. 


TOUCHSCREEN 


Display 
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Write for detailed literature and specifications. 
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13309 Saticoy St., No. Hollywood, CA 91605 / (818) 764-1333 / FAX (818) 764-1992 
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Henry Radio has Amps that are priced right, in stock 
and ready to ship. As the pioneer in solid-state Amps, 
Henry builds them to last. 
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500 Watts 


E 2050S. Bundy Drive, Los Angeles, CA 90025, 
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and Cp-ter-QTX ™ by Monark® revive the tradition. 
Hand Portable Radios and Radio Telephones that 
bring back pride -in ownership with features and 
style ranking with the noble buta price that will make 


Synthesized Hand 
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© Copyright !993 


Cp-ter ™ synthesized micro-processor 
conventional radio’ designs have. an 
abundance of the most popular features 
like Sean,:Priority; ANI, CTCSS, DTMF 

encoding and.decoding, and much more. 


Cp-ter-QTX ™ Radio Telephones provide 
exclusive built in  multi-format 
programming for compatibility with a wide 
range of DTMF store and forward 
controllers without the need for any 
trunking option board. It's all in the 
software. 


Dealers are being-selected presently so 
please call of write us for additional 
informationjand for the REP. in your area. 


Monark International Corp” 
10735 N.W. Ambassador Dr. 

Kansas City, Missoun 64153 
Tel: 816-891-0700 

Fax: 816-891-0888 


Circle (40) on Fast Fact Card 


44 Mobile Radio Technology May 1993 


Dene USENET 


good capacity reading despite a 
shorted cell that causes low voltage. A 
shorted cell can cause serious problems 
in the field. 

p An analyzer should have user- 
selectable programs. 

Units with sophisticated decision- 
making capabilities have an advantage 
because they eliminate trial runs, re- 
duce handling and simplify operation. 

p An analyzer should be easy to use 
by non-technical staff. 

Capacity readout in percentage 
rather than milliampere-hours is more 
convenient because the operator does 
not have to be familiar with the milli- 
ampere-hour ratings of each battery 
type analyzed, 

A non-technical user may prefer a 


Systems that produce 
stick-on labels that fit on 
batteries simplify battery 

maintenance. 


simple pass-fail light signal in addi- 
tion to a display. This function is espe- 
cially helpful on a larger system be- 
cause it helps to differentiate good 
batteries from unserviceable ones at a 
glance. 

p An analyzer should provide fast 
service. 

Typical charge time should be less 
than two hours. The discharge rate 
should be 1C, which is defined as 60 
minutes at 100% capacity. Faulty 
batteries should be identified quickly 
to free the charging slot for other 
batteries. 

pm An analyzer should be capable of 
printing reports about tested batteries. 

Systems that produce stick-on labels 
that fit on batteries simplify battery 
maintenance. By always attaching the 
labels to the battery, the user stays in- 
formed about the battery’s perfor- 
mance and the date of its last analysis. 

Analyzers that provide event log 
data to a computer allow the user to 
produce charts and to study battery per- 
formance further. 
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PolyPhaser’s Bulkhead System Standard Entry Panel 


Compare PolyPhaser’s Bulkhead coax cable entry 
system to the standard entry panel and the logical 
choice based on features, function and price is the 
Bulkhead System. 3,5,8,10,16 & 24 ports stocked. 
UPS shipable. 


Compare our features: 


@ Multi-port panel of structural 1/8" copper 

@ Entry boots - one size fits all to 3-1/8" 

@ Built-in weatherized grounding kits 

M@ Easy fit for 16"0.c. studs (no framing needed) 

@ 30% lower overall cost than standard entry panels 


Compare functions: 


@ Low inductance grounding for lightning protection 
@ Low inductance coax protector mounting 

@ Universal protector mounting plates 

@ Weather/corrosion proof conductive joint compound 
@ Copper cleaning kit 

W@ 10 year warranty 


There is no comparison - so why pay more for less! 


1500 models of coax, power and twisted pair protectors ... 
J pP plus lightning/EMP and grounding solutions. 
y' (800) 325-7170 MH (702) 782-2511 MM FAX: (702) 782-4476 
CORPORATION @® 2225 Park Place Mi P.0. Box 9000 Mi Minden, NV 89423-9000 
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Formula 3 
V/m 


= ting [ POOH = Oy + 200HF + y= 9) 
20 


Formula 4 


.V/m 


= antilog [eS — G, + 20logF + L, + I 


20 
where 
w.V = signal level at receiver input in microvolts 
dBm = signal level at receiver input in decibels above 1mW 
G, = antenna gain of the receiving antenna in dBd 
L, = line loss in decibels 


F = frequency in MHz 


(continued from page 8) 


problems are of the nuisance type and 
can be solved by using different codes 
on coded squelch systems. 


Compromising solutions 

With destructive interference, a dif- 
ferent approach is required. The best 
method of combatting co-channel de- 
structive interference is for the two co- 
channel users to meet and to work out 
an arrangement that is mutually ben- 
eficial and acceptable to both parties. 

Some of the factors that might be 
adjusted to minimize interference in- 
clude the antenna height, antenna gain, 
antenna orientation, transmitter and 
antenna location, and transmitter 
power. It may be necessary to try a 
combination of several of these meth- 
ods to effect a satisfactory solution. 


Last resort 

Obviously, if all else fails, it will be 
necessary to request intervention from 
the FCC. 


Keep In Touchscreen 
with ACCESS” from avec 
ACCESS’ - Advanced Concept Communications 


Exchange & Signaling System for Utilities, 
Airlines, Gas & Oil Companies and Public 


Safety - A fully integrated, non-blocking, radio/tele- 
phone console system using color touchscreen 
technology, Touch control, pioneered by Avtec for 
high capacity voice communications systems, is fast 
becoming the new standard for dispatch consoles. 


wee of the ERICSSON GE MOBILE COMMUNICATIONS EDACS™ trunking system 


Call or write today - 


AVTEC, INC. 
4335 Augusta Hwy. ¢ Gilbert, SC 29054 USA Av te C 


(803) 892-2181 © FAX (803) 892-3715 
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Such a request should be avoided if 
at all possible. If it is necessary, then 
you should be well prepared with 
documentation to show that the other 
party is indeed causing destructive in- 
terference to your radio system. 

Logs showing dates and times of the 
destructive interference might prove 
helpful. Tape recordings of transmis- 
sions being blocked by the offending 
signal are useful in proving a case of 
blocking or serious degradation of the 
desired signal. 

You should have plenty of recorded 
signal level readings on different dates 
and times for the FCC’s examination 
and consideration. 


Signal level measurements 

The simplest method of measuring 
the offending signal’s level is to use a 
spectrum analyzer as shown in Figure 
1 on page 8. 

Most spectrum analyzers measure 
signal level in dBm units. If you want 
to convert dBm units to microvolts, use 
the following formula: 


iV = antilog [a] 


(1) 

Example: Suppose, using the setup 
in Figure 1, the signal level was found 
to be —90dBm. Substituting into the 


formula, we have: 
wv 


antilog [ao ‘a a 
‘ 20 

wink Lis 

antilog [ 20] 


antilog [0.85] 


i] 


7.08nV 


(2) 


This is the signal level at the spec- 
trum analyzer input, and it would be 
the same at a receiver input. 


Receiver method of measurement 
Another way to determine the signal 


level at the receiver input (when me- 
tering points are provided) is to check 
the meter reading at the IF metering 
point with the signal on the air. 
Record the meter reading for refer- 
ence. Then, connect a signal generator 
to the receiver input and adjust the 
generator level to produce the same 
meter reading. Read the signal genera- 
tor level in microvolts or dBm. This is 


VOX System 


the signal level of the interfering 
signal. 


Converting to 2V/m 

To convert the signal level at the 
receiver input in microvolts or dBm to 
field strength at the antenna in micro- 
volts per meter (wV/m), use formula 
(3) or formula (4), as appropriate. in 
the box on page 46. 


Push-to-Talk System 


NOISE-ATTENUATING HEADSETS 


WITH VOX 

A built-in Voice-Activated (VOX) 

module allows clear, “hands-free” 

transmission in noisy work areas. 

A short radio adapter cord connects 

directly from a Series 7200 Headset 

to your portable two-way radio. 

* Noise-canceling microphone, 
either boom-mounted or throat mic 

* Headset noise reduction rating of 
24 dB 


NOISE-ATTENUATING HEADSETS 


WITH PTT (Push-to-Talk) 


ADAPTER CORDS 


The PTT Adapter attaches to belt or 


clothing and acts as an interface 


between Series 7000 Headsets and 


your portable two-way radio. — 

Choose from eight headset models 

for your particular application. 

* Noise-canceling microphone 

* Headset noise reduction rating of 
24 dB 


Adapter cords available for all two-way radios. 


For more information and a Free Demonstration, call or write: 


(96 |Deawrite Cla 


Box 15054, Worcester, MA 01615-0054 


360 Franklin Street, 
TEL:(508)751-5800 
©1992 David Clark Company Inc. 
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FAX:(508)753-5827 


Circle (43) on Fast Fact Card 


May 1993 Mobile Radio Technology 


47 


a I a a 


Technically speaking 


Example: The signal level in microvolts at the receiver input is 1.54.V. The 
antenna gain is 6dB, and the transmission line loss is 3dB. The frequency is 
160MHz. What is the field strength at the antenna in microyolts per meter? 

Solution: Use Equation (3) and substitute: 


Formula 5 


pV/m 


mutitog a — 6 + 20log(160) + 3 — =] 


20 


antilog Re — 6 + 44.08 + 3 — a 


20 


antilog 12.6" 
20 


antilog [0.63] 


4.27 .V/m 


If the signal level at the receiver 
input were in dBm, you would use 
Equation (4) on page 46 to find the 
field strength in microvolts per meter 
at the antenna. 

To determine how much the inter- 
fering signal is degrading the desired 


CABLe 


eHIGH QUALITY 
eFAST DELIVERY 
eBEST PRICES 


signal, use the equipment setup shown 
in Figure 2 on page 8. 

The isotee is a homemade coupling 
device that is very lossy and has a 
negligible loading effect on the line. It 
is made by removing the center pin 
from a T-connector, cutting it off short 


SETS 


€ 
* 


Call your local distributor 
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PRIMUS ELECTRONICS 

RF SERVICES 

SANTA FE DISTRIBUTING 
TALLEY ELECTRONICS 
TECHNICAL EQUIPMENT DIST. 
TESSCO INC 


48 PERIMETER ROAD - MANCHESTER, NH 03108 USA - TEL: 603-627-7877 + FAX: 603-627-1764 » TELEX: 4949472 
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and then reinserting it into the T- 
connector. 

Then the female-female UHF 
adapter is attached to the T-connector, 
Because the T-connector’s pin has 
been cut off, no direct contact is made 
between the double-female UHF 
adapter (barrel) and the T-connector; 
nevertheless, RF leakage within the 
connector provides some degree of 
coupling with considerable isolation 
between the signal generator and 
the line. Similar isolation couplers can 
be made with other types of RF 
connectors. 


Measurement procedure 

(1) With no incoming signal from 
the antenna and with the signal gen- 
erator set to the correct frequency and 
modulated at +3kHz deviation, set the 
generator level to produce ]2dB sinap. 
Record the generator level in dBm. (It 
will take a high signal level to produce 
12dB sinab because of the loss or iso- 
lation of the isotee.) 

(2) Wait for the interfering signal to 
make an appearance. When the inter- 
fering signal appears, increase the sig- 
nal generator level to return the sinad 
meter reading to 12dB sinap. Record 
the new signal generator level. 

(3) The difference between the gen- 
erator levels in steps | and 2 in deci- 
bels is the amount of degradation the 
interfering signal is causing to the 
desired signal. 

If your radio system operates at con- 
sistently stronger signals than the mini- 
mum usable signal level (12dB sinap), 
then you might choose a higher input 
level as the reference. For example. 
12V might be a good choice if your 
signals are always this strong. Of 
course, the measurement would indi- 
cate less degradation at 1.V than it 
would at the 0.3.V level, for instance. 

This information should help you to 
establish the magnitude or the severity 
of the interference problem. The se- 
verily of the interference may vary 
from day to day and time of day. If the 
problem occurs frequently and with 
severe degradation, it can render your 
radio system very unreliable. 

But before taking your case to the 
FCC, arm yourself with information 
and documentation. 

oi) 
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E. F. Johnson marks 70 years 
in communications industry 

E. F. Johnson marked the beginning of 
its 70th anniversary year by opening a 
newly remodeled company museum in 
Waseca, MN. The renovated, 700-square- 
foot museum is located in the Waseca 
Operations Center, site of the company’s 
main engineering and manufacturing fa- 
cility, More than 350 products from E. F. 
Johnson’s history are on display in the 
museum, including samples of current ra- 
dio communications products. 


Hutton completes 
certification program 

Hutton Communications, Dallas, has 
become a “Certified Andrew Distributor.” 
Andrew, Orland Park, IL, has instituted a 
certification program to ensure that the 
quality of its products, including services 
such as cable connector installation, will 
be maintained to the same standards when 
purchased from a distributor, Hutton Com- 
munications distributes two-way commu- 
nications and solar products in the south- 
ern United States. 


Fleet Call changes name to Nextel Communications 


The Rutherford, NJ-based Fleet Call 
has changed its name to Nextel Communi- 
cations. The new corporate identity has 
been adopted in conjunction with the in- 
troduction of Nextel, an all-digital, fully 
integrated wireless communications serv- 
ice, later this year. 

“Changing our name to Nextel Commu- 
nications more clearly reflects our efforts 
to provide our customers with the next 
generation of wireless communications,” 
said Morgan O’Brien, Nextel’s chairman. 


The first Nextel mobile communications 
system is scheduled for launch in the 
greater Los Angeles area in August 1993. 
With the system, subscribers will use one 
compact, easy-to-use unit to access a 
congestion-free portable and mobile tele- 
phone system with fully integrated private 
network dispatch, alphanumeric paging 
and wireless data exchange functions. 

Nextel Communications is headquar- 
tered at 201 Route 17 North, Rutherford, 
NJ 07070; 201-438-1400. 


Uniden appoints 
Canadian distributor 

Uniden, Ft. Worth, TX, has reappointed 
Lenbrook Industries as the exclusive Ca- 
nadian distributor of the company's two- 
way radio products. Lenbrook was the 
main distributor of Uniden products in the 
Canadian market in the *80s. 


PRC wins public safety contracts 

PRC, McLean, VA, has been awarded 
13 contracts to provide computer-based 
public safety and criminal justice systems 
to state, county and municipal govern- 
ments throughout the United States. The 
contracts are worth almost $15 million. 
Government agency customers include 
Whatcom County, WA; San Mateo 
County, CA; Houston; Sonoma County, 
CA; Canadian Police Information Centre, 
Ottawa, Canada: Oceanside, CA; Fairfax 
County, VA; Santa Ana, CA; Costa Mesa, 
CA; Portland, OR; Escondido, CA; 
Westminster, CA; and Greeley, CO. The 
PRC systems feature a variety of interfaces 
with organizations such as the National 
Crime Information Center, Washington, 
DC, and the Canadian Police Information 
Centre. 


NOTHING 


UNDER 


THE SUN 
IS MORE 
RELIABLE 


You can shoot bullets through these solar 
chargers and they can continue to operate at 
near full capacity. Shadows affect only the 
shaded area — other types lose nearly all 
charging capacity with only a small portion 
of the unit covered. Our flexible, light- 
weight chargers offer the ultimate in rugged 
dependability and ease of use for the 
communications industry. 


Call 800-397-2083 for product specifications. 


UNI-S@LAR 


United 
Solar 
Systems 
Corp 


ith 


5278 Eastgate Mall 
San Diego. CA 92121-2814 800-397-2083 
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News 


Allen Telecom Group unites A/S, Decibel Products 


The Antenna Specialists and Decibel 
Products, both wholly-owned subsidiaries 
of Allen Group, have become working 
partners within a new corporate structure 
known as the Allen Telecom Group. The 
two companies will continue independently 
to market their products under their tradi- 
tional brand names but otherwise will pool 
their engineering, manufacturing and dis- 
tribution strengths. 


CeoTronics opens U.S. office 
for distribution, production 

A Rodermark, Germany-based commu- 
nication headsets and systems manufac- 
turer, CeoTronics, has opened corporate 
headquarters for distribution and produc- 
tion for North American markets. Located 
in Carrollton, TX. the facility will be the 
center for administration, sales and final 
production. Products include PTT, Vox, 
Super Vox, inductive surveillance, contact 
microphone, wireless, cable bounded and 
intrinsically safe communication headsets 
and systems. CeoTronics is located at 2312 
Trinity Mills Road, Suite 101, Carrollton, 
TX 75006; 214-416-9500, 


The partnership is the result of the ac- 
quisition in July 1992 of Alliance Tele- 
communications by the Allen Group. Allen 
Telecom was formed to provide a focal 
point and management direction in capi- 
talizing on the combined strengths of An- 
tenna Specialists and Decibel, as well as 
two sister companies, db Mobile and 
Grayson Electronics. 


Glenayre, AvData join forces 
on satellite paging network 

Glenayre and AvData have established 
Glenayre Networking Services, a satellite- 
based link for networking paging and mes- 
Saging terminals that by-passes problems 
associated with terrestrial landlines, 
Glenayre, Charlotte, NC, signed an agree- 
ment with AvData, Atlanta, to resell 
AvData's VSAT (very small aperture ter- 
minal) communications products and serv- 
ices to the North American paging indus- 
try, effective February 1993. By using 
Glenayre Network Services, paging opera- 
tors can network many paging terminals 
without expensive leased lines or RF links. 


NH State Police tests 
Astro digital system 

The New Hampshire State Police, Con- 
cord, NH, has begun testing the Astro FM 
two-way digital communications system, 
designed by Motorola. It is the first system 
of its type installed by a public safety 
agency in the United States. The Astro 
digital system is one of the first systems to 
address the narrowband requirements be- 
ing considered by the Associated Public- 
Safety Communications Officers (APCO) 
and the FCC. 


SoftWright installs BBS for RF 
coverage software questions 

SoftWright, Aurora, CO, has installed 
an on-line electronic bulletin board service 
(BBS) to answer questions about the 
company’s Terrain Analysis Package 
(TAP). People with questions about mi- 
crowave and radio coverage prediction 
software can call the TeleTAP bulletin 
board 24 hours a day with no access charge. 
Demonstration software is also available. 
TeleTAP can be accessed at 303-344-5378 
using the protocol 8,N,1 at 9,600 baud or 
slower. 


Advanced Features, New Design 


\ a 


The future of EXTENDED LO- 
CAL CONTROL is here. The 
new model LE10 from CPI is a 
telephone style local extension de- 
signed for easy use with virtually 
any radio, The LE10 provides LED 
PTT indication, on-hook PTT ca- 
pability, off-hook monitor, 
amplified speaker with volume con- 
trol and adjustable amplified 
modulation output. The LE10 al- 
lows you to hear both sides of a 
transmission made from another 
desk-set or the radio microphone. 
The LE10 gives you all this ina 
newly styled modem package that 
brings extended local control into 
the 90's. Options: wall-mount 


adapter, two channel control, intercom, on-hook monitor and plug-in power- 


pack. 


Features 

* Separate RX and TX amplifiers 
* Radio transmission monitored on LE10 speaker 
» New modern styling 

* One watt receive audio amplifier 

+» Use up to 1000 feet from base station 


+186 Commerce Drive + Richardson, TX 75081 


(214) 437-5320 + FAX (214) 437-5360 + (800) 869-9728 
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BATTERY 
PROBLEMS?? 


Our customers 
agree that the 
RAMSystem is 
the most effective 
ANALYZER on 
the market! 


Call before you invest 


BatteryPRO 
Centres Inc. = 
P.O. Box 160 in, 
Black Diamond, ——— 
AB Canada 1-800-661-9401 
Fi 
TOL OHO (403) 833-3233 
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Standard’s HX580T: 
Two Trunking Formats Plus 800 MHz Conventional 


peel) 


Three i ry 
Tes The Ra il prea “A Privacy Plus® 
| ee Rn La Handheld BS. 
Fully compatible, with a ful 
complement of convenient features: 
Group Select, Subfleet Call; Fleet Call sss 
Encode, Fleet Call Decode, Call ‘aie 
5 Channel Restriction, Multiple 


Standard’s new HX580T offers the Channels, Busy Scan'Hold, Floating 
best of both trunking systems in a System, Quick Access and moret 


eature-packed portable fully compati- 
either EF) LTR® or Motorola | An LTR®: Trunking Handheld 


‘Plus® trunking formats. : > Packed with features to maximize 
It. can even operate as a.conven- trunking convenience: 


“tional 109-channeli800 MHz radio, Group Select, Block Decode, Bloc! 
wosnrlall Decode Timer, Block Transmit 


Floating System Au 
‘Talkaround, and more! 


oh Conventional 800 
- Handheld s 
x “Loaded with 


egulating technology 


FCC takes steps regarding Phase Il 900MHz SMR, ‘spectrum refarming’ 


By Robert H. Schwaninger Jr., esq. 


The FCC has revised some of its rules 
applicable to specialized mobile radio 
(SMR) systems and has issued a Further 
Notice of Proposed Rulemaking concem- 


ing Phase II of the licensing of 900MHz 
systems. 


New SMR rules 

pm Continuous operation—One of the 
new rules requires an SMR station to 
continue operation after construction is 
complete. 


SIEMENS 


Siemens and the sun. 


In telecommunications systems of 
every sort, from highway emergency- 
phones used only intermittently, to 
radio and television stations broad- 
casting all day—you'll find Siemens 
solar modules providing continuous, 
dependable power. 


High-efficiency and field-proven 
performance have made Siemens 
M-Series modules the leading choice 
for solar powered telecommunica- 
tions installations. 


Dependable power, 


anywhere. 


For quality photovoltaic products, 
backed by a company that can give 
you the support you need, anywhere 
in the world, make the intelligent 
choice. Insist on Siemens. 


For complete information contact: 


Siemens Solar Industries 
P.O. Box 6032 

Camarillo, CA 93011 

Tel: 1-800/272-6765 
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Some SMR licensees have engaged in 
the ruse of meeting construction require- 
ments and placing a station in operation by 
using a “base station on wheels”—that is, 
placing a transmitter in service only tem- 
porarily, then taking the equipment away 
and using it for something else. 

p> Digital station 1D—Stations that are 
licensed on an exclusive basis and that 
normally use digital signals to transmit 
data, text, control codes or digital voice 
may transmit the station call sign digitally, 
according to another new tule. 

p Secondary fixed operations—The 
FCC decided not to redesignate fixed op- 
eralions as co-primary to mobile opera- 
tions. It also decided to continue its policy 
of not counting fixed station use of chan- 
nels above 800MHz toward meeting load- 
ing requirements. 


Phase II 

It would appear as if there were no con- 
sensus within the FCC on Phase II, and the 
proposal looks more like a notice of in- 
quiry than a set of rules for which the FCC 
can expect clear support or opposition. 

> Reallocation—In its proposal, the 
FCC has tentatively decided to reallocate 
most of the 9O0OMHz SMR Category chan- 
nels to nationwide and regional systems: 

(1) 60 channels for “nationwide com- 
patible” systems, with 20 channels to be 
granted to each of three licensees. 

(2) 120 channels for “regional” systems, 
with 20 channels to be granted to each of 
six licensees per region. 

(3) 20 channels for “local” service, di- 
vided between two 10-channel systems. 


Refarming ‘clarification’ 

In an unusual action, the FCC Private 
Radio Bureau (PRB) has issued a Public 
Notice with a 6-page question-and-answer 
guide in an attempt to “clarify key issues” 
in the “refarming” rulemaking proceeding 
in which it proposes sweeping change in 
its regulation of the private land mobile 
radio services. 

The action seems to indicate that the 
FCC is finding its proposals to be a tough 
sell in the marketplace of ideas and that it 
is willing “to permit alternative ap- 
proaches,” as the document reads. 

p> Bandwidth reduction—In response to 
the FCC’s seemingly simple idea that the 
first step is to reduce transmitted band- 
width. many people have expressed the 
opinion that the FCC does not seem to 


Schwaninger is a partner in the law firm of Brown 
and Schwaninger, Washington, DC. 


Can charge any Nicad Battery from 6v to 13.2v 


A constant current rapid charger utilizing a SANYO SI-101 Micro- 
processor base control unit which uses a negative delta V technique to 
determine when the battery is fully charged. 

Works with an AC adapter (115v AC or 220v AC) as well as with a 
cigarette lighter adapter cord in a car, boat, or plane. 

Can charge a battery in ¥2 hour to 2/2 hours, then automatically goes 
into a trickle charge state. 


Can charge any Nicad Battery 
from 6v to 13.2v 

115v or 220v AC adapter included. 
Utilizes a taper charge principle. 


, Can charge a battery in 5 to 8 hours, 


then automatically goes into a 
reduced current state. 


29-11 Parsons Boulevard Flushing, N.Y. 11354 
In U.S. & Canada Call Toll Free (800) 221-0732 ¢ In N.Y.S. (718) 961-2103 « Fax: (718) 461-1978 
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Regulating technology 


understand radio. Reducing transmitted 
bandwidth is relatively easy, but because 
few receivers can be tuned more narrowly 
than they are manufactured to tune, mil- 
lions of receivers could have to be replaced 
as part of the first step. 

“If that claim is true,” the Public Notice 
reads, “the final rules will be crafted to 
prevent hardship,” apparently meaning that 
the proposed 1996 effective date for the 
first step probably would be pushed back. 

The FCC’s apparent new recognition of 
physics and economics does not mean that 
the struggle is over. Electronics industry 
publications have carried numerous stories 
concerning the bonanza that equipment- 
makers have foreseen in the accelerated 
replacement of land mobile radios. More 
will be heard from the manufacturers and 
at least one FCC commissioner who speaks 
about setting national industrial policies 
and mandating the replacement of all ex- 
isting radios. 

pm Power reduction—Seemingly in an 
effort to solicit support for its strongly 
opposed power reduction proposals, the 
notice reads that the FCC is “looking for 
industry input on a number of issues, in- 
cluding provision for wide-area and rural 


needs, how to transition to these new lim- 
its, and on specific technical parameters.” 
Although the FCC may be correct in 
surmising that interference could be re- 
duced if power were reduced, it seems to 
be having difficulty explaining to users 
why they should prefer to operate half a 
dozen base stations, rather than one. 

p» Frequency coordination—The notice 
reads that “the proposals will expand the 
role of coordinators and have a positive 
impact on the wide variety of users of pri- 
vate land mobile radio spectrum.” 

At an informal March | meeting in the 
PRB offices, bureau chief Ralph A. Haller 
lofted the idea that the FCC might simply 
license the frequency coordinators for all 
the channels, then let them grant licenses 
and deal with all the problems. He did not 
explain why, in such event, the FCC would 
continue to be necessary. 

pm Carrier issue—Some people who 
have analyzed the FCC's refarming pro- 
posals see in them a bias in favor of pri- 
vate and common carriage, as opposed to 
a radio user's meeting his own needs. 

The FCC Q&A reads that “we would not 
force any user to a private or common 
carrier, and we anticipate such movement 


only if the individual user sees using such 
carriers as being in their own best inter- 
est.” The Q&A does not analyze whether 
the FCC proposals would limit a user’s 
options in such a way as to favor migration 
to private or common carriers. 

pe Service consolidation—Apparently 
facing political opposition from people 
who would benefit from continuing the 
multiplicity of radio services and sub- 
radio services such as the Motor Carrier 
Radio Service, the Taxicab Radio Service 
and the listed alarm companies eligible for 
cerlain Business Radio Service frequen- 
cies, the FCC seems to be begging for 
support for simplifying the current fre- 
quency allocation structure. 

After explaining the reasons for its plan 
to consolidate most of the radio services, 
the notice reads that the FCC is “seeking 
industry guidance on whether and how 
radio service consolidation should take 
place.” The notice further reads that “the 
loss of spectrum from certain user groups 
is a Sensitive topic, and we seek alternative 
proposals that could meet all our objec- 
tives, including those implicit in our inno- 
vative shared use proposal.” 5. 


: 366 
608 
Panasonic 2 
Numeric 3 
VHF, UHF, 900 & 
MHZ Numeric a 
Display Pager 


WHY tie up your capiral resources in excessive inventory? 
Buy one or 1,000. With no minimum order, VCP lets you 


buy only the stock you need. And our same day shipping* 


gets it to your shelves fast! 


Hold On To 
Your Money! 


Bomar answers the call for excellence with high performance 


VCP stocks pagers, parts, refurbishing kits and batteries. 
Terms: Net 30, C.O.D., company check or cash 


*On in-stock items ordered by 12 noon CST 


( [| COMMUNICATIONS DIVISION 


P.O. Box 550999 * Dallas, TX 75355-0999 
Toll-Free 1-800-527-9366 * Fax (214) 278-5981 
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crystals designed for today’s pagers. Our crystals are built to 
precise specs for totally clean, trouble-free reception, and won't 
drift.001 per cent in one year. We guarantee it. We also guarantee 
Bomar Crystals will outlive the pager. Check us out, 


201 Blackford Avenue » Middlesex, NJ 08846 


Call Toll-Free Fax Toll-Free 


1-800-526-3935 1-800-777-2197 
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WHY GAMBLE WITH SPEECH SECURITY? 


TVS-2/Mic-Coder 


code Voice scrambler 


. ) million 
bler with 100 mu : 
semmable codes Per 8 Tactical Rolling Code Voice 
Thousan nique system IDs aval — Microphone 
$a ‘ x B ¥ ompatibl i 4 
Greater than te iron period patible with TVS-2 


try or fadi scramblers 
or late ent) v Durable microphone 
with backlit keypad 
y LEDs: scramble 


mode light, call light, 
& transmit light 

ANI, Status. 

Stolen Rad 
Monitoring of lost 0 


y Requires US. State 


License tor export 


~aaaett * 


rer 
ack ne 


To Order Call Toll Free: 1-800-MIDIAN’S 


Telephone: (602) 884-7981 
FAX: (602) 884-0422 


World Leader in Innovative Communications Technology 
MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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Readers’ choice 


Of all the new products and services in 
the September 1992 issue, the ones re- 
printed here generated the most reader 
requests for additional information. If 
you missed them the first time, here is 
your opportunity to acquire more infor- 
mation on them: Just circle the corre- 
sponding Fast Fact Card number on the 
card found in the back of this issue and 
mail the card to us. 


Ear audio receiver enables 
discreet monitoring 


The ELS2000 
Earhanger audio 
receiver fits most 
hand-helds and 
allows discreet 
monitoring of ra- 
dio transmissions. 
The Sonic Com- 
munications ear- 
piece is light- 
weight. 
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Vehicular repeater system suits EMS applications 


The EMS 1000 vehicular radio repeater 
system from Teletec enables a commu- 
nications line to be established from a 


patient’s side via a portable radio with a 
DTMF pad. The system wiil repeat on all 
10 UHF Med channels. The system al- 
lows the radio to operate as a regular 
simplex unit when communicating di- 
rectly from the vehicle to the hospital. In 
addition to the Med channels, the system 
operates on any frequency from 
450MHz-480MHz. 
Circle (500) on Fast Fact Card 


Self-tuning radio demodulates signals 


The R-10 communications test receiver 
finds and demodulates signals. The Op- 
toelectronics self-tuning unit features a 
built-in speaker and BNC out; 50Hz- 
5,000Hz demodulation; and search and 
lock-on modes. 
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COMTELCO ovstres, ie. 


SIEMENS 


Elevated Feed Point 
3 dB Gain 
Cellular Antenna 


* 806-896 Mhz 

* 200 Watt Rating 

* Spring Loaded Base Contact 
* Needs No Ground Plane 

* 900 Mhz Also Available 

* Made in the USA 


$21 ea 


The Power to Communicate Anywhere 


Solar electric power: proven reliable 
On mountain tops around the world. 
Complete integrated systems. Mod- 
ules are ULe listed, 10 yr. warranty. 


Call For Free Product 
Data Book 


Solar Electric Specialties 
P.O. Box 537, Willits CA 95490 
800 344-2003 


Siemens Solar Industries 
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1-800-634-4622 
Quality Products Made in the USA since 1978 


Comtelco Industries, Inc. 
501 Mitchell Rd., Glendale Hts., Illinois 60139 


WETTED Atay 


{iL eg 
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The Only 
Thing 
Stronger 
Than Our 
Signal 
Is Our 
Whip. 


WORLD'S When performance 
iJ BEST and durability are crit- 

= ON-GLASS | ical, Larsen’s new 
@ ANTENNAS KG 825 delivers both. 

Our patented exterior radiating cir- 
cuitry, precision factory tuning, low 
VSWR and copper plated rods produce 
the strongest signal on the market. 

And you can actually bend 
our 17-7 steel whips in half and 
they spring back without 
damage-including our unique, 
new flexible enclosed coils. (We 
don’t recommend you try this with 
our competition.) 

Your customers expect signal strength 
and long-lasting durability plus outstanding 
customer service. And that’s exactly what 
you can expect from Larsen. 

For information on the 
industry’s best cellular anten- 
nas, call 800-426-1656. 


Larsen Fintennas, 


lear bhoice™ 


—= 
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New products 


Program offers 
digital topographic data 

Lattice from Applied Spectrum Re- 
search provides the user with a compre- 
hensive, easy-to-use in-house propagation 
prediction tool. The program allows the 
user to look at the radio system as a whole, 
at individual sites or any combination of 
sites. It provides 3-second or 30-second 
digital topographic data, vegetation and 
urban influences, and antenna patterns. 
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Trunking portable features 
10 group codes per system 


Model SPS 
330TSD is a full- 
duplex, 800MHz 
trunking portable 
radio made by 
Uniden. It comes 
with a recharge- 
able battery, flex- 
ible antenna, belt- 
clip mount and 
standard-rate bat- 
tery charger. The SPS 330TSD is fully 
compatible with Uniden’s Fast, E. F. 
Johnson's LTR, Zetron and Trident trunk- 
ing formats. Other features include 10 
group codes per system, side-mounted PTT 
switch, call light, voice compander, 100- 
number memory, large LCD, speed dialer, 
manual over dialing, last number redial 
and system queuing. 
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Locator system pinpoints 
interference sources 


The PLI-150 system locates all types of 
hardware that radiate electrical interfer- 
ence. The unit from Trilithic includes ev- 
erything needed to conduct searches on- 
foot or in a vehicle. Features include a 
mobile mount and whip antenna for ve- 
hicle searches and a hand-held directional 
antenna for pinpointing the interference 
source. The PLI-150 is a fully calibrated 
system and uses a receiver that weighs less 
than one pound. 
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If you're looking for a high-quality mic with the features you need at a price you can afford, 
Shure has the answer. Three mics designed to fit the needs and budgets of practically any 
user and built tough to give you the reliability you've come to expect from Shure. 


885TT DTMF - QUALITY THAT’S AFFORDABLE. The 885T gives you an unbeatable 
combination of economy, dependability, audio quality, and ease of use. It’s a continuous- 
tone DTMF microphone that sets new standards for value and performance. 
Features include: 
* Illuminated keypad — designed to last and requiring no extra wiring in Most cases. 
* Million-Cycle Leaf Switch'“— a Shure exclusive, giving you longer trouble-free use. 
* Positive tactile feel keys and audible tone to help make number entry 
casy and accurate. 
¢ Externally adjustable audio and DTMF levels for easy installation. 
e Tailored frequency response and Top-Talk Sound Channels ™ 
provide optimum clarity and intelligibility. 


S90TT DIMF - THE PROGRAMMABLE CHOICE. The 8907T is a 
burst-mode DTMF microphone with all the features of the 885TT, 
plus programmable functions, including: 

¢ Auto-dial feature with ten memory locations (up to 16 digits each). 
¢ Last number redial. 

* Lithium battery keeps the programmed memory safe for years. 


590T - A DYNAMIC PERFORMER. The 5907. 
featuring a Shure amplified dynamic cartridge, is 
ideally suited to a wide range of mobile installations. 
Tailored frequency response provides optimum voice 
articulation while it discriminates against other 
sounds. The 590T is a workhorse designed to provide 
trouble-free service under the harshest conditions. 


ALL FEATURE THE SPEED, VERSATILITY AND COST- 
SAVINGS OF MODULINK® TECHNOLOGY. A)! three 
mics are part of Shure’s patented ModuLink System 1. 
Modular cordsets allow these mics to plug instantly 
into virtually all of the most widely used radio transceivers 
with no hardwiring — making installations and cable 
replacement, literally, a snap. Replaceable cordsets also help 
reduce inventory and lower repair costs. 

THE FINAL WORD ABOUT QUALITY. Ai Shure commitment to quality is 


not simply talk. You'll be able to see and feel the quality of our mics as soon as 
you pick one up. Because we test them tougher, our mics last longer and perform better. 


CALL 1-800-257-4873. We'll rush you a free catalog explaining, in detail, all the features 
and benefits of Shure Communication mics and a complete radio compatability chart. 


COMMUNICATIONS ER ©) BO Ts 
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Paging switch connects T-1, analog switches 


Mega One, part of the Mega Switch line 
from Hark Systems, uses digital architec- 
ture to provide a 500-port switch. The unit 
can connect a combination of T-1 and ana- 
log interfaces, including 4-wire E&M, 2- 
wire loop, FXS and FXO. Mega One al- 
lows paging companies with analog equip- 
ment to use digital phone lines. The switch 
is controlled with Hark's Author! software 
package. 
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Mobile sensor features 6-channel vehicle tracking, dead reckoning 


The Placer GPS/DR is a 6-channel ve- 
hicle tracking sensor that uses Global Po- 
sitioning System (GPS) satellite signals to 
provide accurate vehicle position. The 
Trimble Navigation unit uses a combina- 
tion of GPS and dead reckoning (DR) tech- 
nology and continuously calibrates the data 
input from the dead reckoning sensors to 
provide the position data. The sensor auto- 
matically switches to DR when GPS satel- 
lite signals are blocked by tall buildings, 
tunnels and parking garages. 
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Microcell system uses 
existing hardware, software 

SmartCELL is a compact microcell sys- 
tem that uses copper wire or Tl connec- 
tions to provide improved cellular cover- 
age in small, high-density areas. Compat- 
ible with existing network hardware and 
software, SmartCELL takes advantage of 
idle capacity. The system by Decibel can 
support as many as 64 single-channel base 
stations with one common controller at the 
cell site and one al the microcell, and from 
one to 64 microcell voice channel trans- 
ceivers at the microcell. 
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Connectors ensure 
minimum IMD levels 

Andrew’s ‘/ie DIN connectors are de- 
signed for high-power digital cellular com- 
munications systems where minimal 
intermodulation distortion (IMD) and low 
VSWR are a concern. Minimal [MD levels 
and high resistance to corrosion are en- 
sured through silver plating on the connec- 
tor body and inner contact pin. The con- 
nectors are designed for the foam diclec- 
tric and air dielectric coaxial cable. 
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DataCom/’s SCADA - 
Wireless Control System 


DataCom 


Systems, Inc. 


How To Tell If Your Base Station 
Needs A Newmar Power: Pac ... 
Pull the Plug. 


If your communication 
system dies when you 
have an interruption in 
AC power, you need the 
NEWMAR Power-Pac. It's 
a 20 amp power supply 
with a built-in back-up battery which acts as an 
uninterruptible DC supply when AC power is down, 


POWER - PAC 
WS WTTEM  INTENAL BATTERY 


OFFICE 


The Power-Pac’s sealed deep cycle 7 amp/hour battery is 
normally floated at full charge by the supply. [If AC 
power is interrupted, the battery automatically takes 
over powering the radio. This assures your 
communication system is up when it is needed most- 
during a power outage. 
IDEAL FOR: 

* Water Company Utilities 

* Gas Company Utilities 

* Pipe Line Companies 


Power-Pac, when operating on battery back-up can 
power! a 25 watt radio for up to two hours, based on a 
20% tx/rx duty cycle. Indicators on the front panel alert 
the operator to systern status, 


OTHER PRODUCTS: 
¢ 4WFD DataLink 
¢ 2WEL PhoneLink 


Get your base station ready for the next power outage - 
Use a Power-Pac 


NES Wau, ay” 


RELIABILITY BEYOND COMPARE 


Phone: (800) 854-3906 


DataCom, Inc. Fax: (714) 957-1621 


524 N. 30th St. 
Quincy, IL 62301 


217-222-0160 
217-222-0912 (FAX) 
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SCALA 


PROUDLY PRESENTS 


AMERICELL* 


A NEW FAMILY OF PROFESSIONAL 
ANTENNA PRODUCTS FOR DIGITAL AND ANALOG 
RADIO SYSTEM APPLICATIONS 


@ Broadband 806-894 MHz 
@ Low VSWR (< 1.3:1) 


@ Extremely rugged construction 
@ Low weight and windload 


@ Ghostly Gray fiberglass radomes 
@ Easy mounting 

@ Famous Scala/Kathrein reliability 
@ Made In the USA 


SCALA ELECTRONIC CORPORATION 
P.O. Box 4580 Medford, OR 97501 (USA) 


Phone: (503) 779-6500 
Fax: (503) 779-3991 


AMERICELL™ is a trademark of Scala Electronic Corporation 
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New products 


Socket removal tips provide rapid thermal transfer 


Pace offers PLCC socket removal tips 
for its IR-70 soldering iron. The tips re- 
move PLCC-28, -32, -44, -52, -68 and -84 
sockets. The socket removal tips for the 


IR-70 provide safe, rapid thermal transfer 
to all of the solder joints simultaneously, 
without damage to the board or adjacent 
components. 
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Battery line includes Hotline series 
Alexander Batteries offers replacement 

batteries for Enicsson GE’s Hotline series. 

The batteries are 6.0V with a capacity of 

1,200mAh, delivering as much as 120 

minutes of talk time. The batteries are 

equipped with a charge reminder switch, 
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Software manages service center 

Service Center Manager software is a 
customized, easy-to-use business manage- 
ment program for service departments. 
The program from Sencore is flexible 
enough for a one-person operation or a 20- 
employee service center. 
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Ear-Mike receives intrinsically safe rating 


The EM-200IS Ear-Mike by Telex 
Communications has been listed as intrin- 
sically safe by the Nationwide Consumer 
Testing Institute. The EM-200IS may be 
used in hazardous locations with system- 
approved radios. It is compatible with the 
following radios: Motorola MX-300, MT- 
1000, STX, P-200, MT-500, HT-600, GP- 
300, Saber; Kenwood TK-330; GE MPI; 
King LPQ; and Icom CH-18. 
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Mobile, portable radios feature PC field programmability 


The Monogram series of mobile and 
portable radios from Ericsson GE handles 
all the basic two-way radio functions at an 
affordable price. The Monogram mobile is 
a 16-channel conventional radio in WHF 
and UHF frequencies with 40W transmit 
power, dual priority scan, PC field pro- 
grammability, CTCSS and DCS. The 
Monogram portable features SW or 1W 
power at a flick of a switch, PC field pro- 
gramming, 10 channels and channel-busy 
lockout. 
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* VHF, UHF, 900 MHZ 
* POCSAG signalling format 


Holds up to 16 messages 


Data radio provides 
high-speed transmission 


The FM 96 data 
radio from TWL 
Communications 
provides fast, re- 
liable data trans- 
fer. It contains a 
UDS half-duplex 
wireless modem 
that transmits or 
receives synchro- 
nous or asynchro- 
nous serial data at 9,600 bps over 450MHz- 
470MHz. Features include RS-232 inter- 
face and 2W UHF or 4W UHF. The unit 
measures 6.20"L x 2.10"W x 1.52"H. 
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Community repeaters offer 
100W, 160W output 


The LMRS5 
1OOW UHF and 
LMR6 160W 
VHF synthesized 
community re- 
peaters feature 
panels that pro- 
vide 1O0W, over- 
the-air or direct 
programming in- 
cluding tone en- 
able and disable, airtime tallying for each 
tone, cross-tone and cross-code encoding, 
automatic Morse ID, prepaid airtime 
counter and airtime log. The repeaters from 
Standard Communications are housed in 
steel cabinets and have a modular design. 
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Keypad programs paging encoder 


Model 15P is a 
desktop, manual 
paging encoder 
that may be 
equipped with as 
many as 14 analog 
and digital paging 
formats. The encoder from Zetron is pro- 
grammable in the field from the keypad 
normally used for pager signaling. It is not 
necessary to retum the unit to the manu- 
facturer, to order new chips or to disas- 
semble the unit to make programming 
changes. Simply enter codes on the keypad 


according to instructions in the manual. 
Pagers can be added any time, or a unit can 
be moved to a different paging system 
without assistance. 
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* 128 Character memory 
* Selective message delete 
* Uses one “AA” alkaline battery 


( P INTERNATIONAL, INC. DALLAS, TEXAS 
Se ee ee eee ee 


: ee COMMUNICATIONS DIVISION 


P.O. Box 550999 —-Dallas, TX 75355-0999 Wats 800-527-9366 FAX # (214) 278-5981 
Circle (62) on Fast Fact Card 


62 Mobile Radio Technology May 1993 


ItS not easy! Change follows change al a dizzying rate as the 


personal communications industry accelerates towards the 


21st Century. New products... new applications... technological 


advances... legislative inilialives. 


Catch your breath — and catch up with it all — 
at Mobile Communications Marketplace, 
the industry's super-event of the vear. 


Today's Knowledge 


MCM is Telocator’s annual convention, a 
combination of fact-filled educational 
programming and highly informative exhibits. 


Ils a chance to view and discuss the past years 
challenges and progress in paging... cellular... 
PCS... and mobile telephony. 


At MCM you can look, listen, compare, and 
analyze... hear the industrys foremost experts 
the industrys best suppliers. 


Tomorrows Success 


MCM is a unique opportunily to Keep up with the present. 


And lake a peek al the future. MCM is face-to-face contact 


MARK THESE MCM 
CONVENTION DATES 
ON YOUR CALENDAR 


SEPTEMBER 28 
SEPTEMBER 29 
SEPTEMBER 30 
OCTOBER 1 


... talk with 


with thousands of hol prospects, top-level 
executives who are prime buying influences. 
Wighty-eighl percent are eager “Lo gel the 
latest information on new products and devel- 
opments.” Nearly 75% are planning major 
purchases. Don't be left oul. Because MCM is 
a sure step to tomorrow's success. 


Join Us in New Orleans 


Mobile Communications Marketplace will be 
held in scenic and fun-filled New Orleans 
September 28 - October 1. 


Plan now to be part of it. For todays knowledge. 
lor tomorrow's success! 


Write or phone (800) 326-8638 or (202) 467-4770 for 
exhibitor’s prospectus and application form, or for 
additional information. 


MC ME 


MOBILE COMMUNICATIONS 


KETPLACE 


Telocator * 1019 19th Street, V.W. * Washington, D.C. 20036 * Phone: (202) 467-4770 * Fax: (202) 467-6987 
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New products 


Pager promotes 
user-friendly features 
Motorola's 
FreeSpirit pager 
has a 12-character 
LCD, backlight- 
ing for easy read- 
ing in dark envi- 
ronments and top- 
mounting for easier viewing. All features 
are activated through a single button, mak- 
ing the unit easy to learn and use. If a 
message runs longer than 12 characters, it 
continues to a second line, providing a 
“second screen” to users. The FreeSpirit 
holds 10 8-character messages. A musical 
tone or gentle vibration indicates incom- 
ing calls. 
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Strobe beacon automatically 
flashes after a failure 

The omni-directional Electro-Flash 
FTB 310 is a medium-intensity strobe 
beacon programmed to flash automati- 
cally after a red beacon failure. It has a 
small, lightweight power converter for 
facilities with minimum space and a dual- 
system interface for connecting two inde- 
pendent systems. The unit from Flash 
Technology is FAA approved. 


ULTRAc monitor, control system 
is compatible with modbus 

The ULTRAc monitor and control sys- 
tem from Zetron is now compatible with 
the modbus protocol. This allows it to be 
incorporated into an existing SCADA sys- 
tem that normally makes use of wirelines 
to monitor and control remote equipment 
from a personal computer. The radio-based 
ULTRAc system can be added to existing 
SCADA system in a turnkey fashion. The 
equipment consists of as many as 240 re- 
mote terminal units (RTU) installed at re- 
mote sites. Each RTU is capable of moni- 
toring 16 status points and eight analog 
inputs and is capable of controlling 16 
open-collector outputs and four analog 
outputs. 
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Spectrum analyzer extends 
frequency range to 8.5GHz 


The MS2602A spectrum analyzer fea- 
tures a high sweep rate and high resolution 
display, pretrigger function and an analog 
display for digital cellular radio measure- 
ments. The analyzer from Anritsu 
Wiltron has a frequency range of 100Hz 
to 8.5GHz and a level accuracy of +1.1dB. 
Other features include AM-FM demodula- 
tion, auto tuning, signal search, zone 
sweep, 10 multiple markers, GPIB and an 
FM waveform display. 
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* 50 to 1000 MHZ 
* Stuck Microphones 
* Cable TV Leaks 
* Jammed Repeaters 


& Cell Sites 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 


for details. 


DOPPLER SYSTEMS, INC. 


P.O, BOX 2780 
CAREFREE, AZ 85377 FAX (602) 488-1295 


(602) 488-9755 
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Tone remote adapters offer 
4-, 10-channel selection functions 
Model 836AA é 
and 838AA tone 
remote adapters 
from SSC are de- 
signed to provide 
remote radio base 
station control via a dedicated 2- or 4-wire 
telephone line, The 836AA features tone- 
controlled relays for push-to-talk and 
monitor functions and to select four chan- 
nels. The 838AA is an expanded version of 
the 836AA with 10 channel selections. 
Both units can be mounted in any 56-pin 
telephone industry standard enclosure. 
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Radiotelephone handset is 
voice-activated 


The RTX-4620 
Auduplex radio- 
telephone handset 
features on-hook 
dialing, last num- 
ber redial, 10- 
number storage and 
recall, back-lit al- 
phanumeric LCD, 
back-lit sealed key- 
pad and volume 
control, The hand- 
set is voice- 
activated and con- 
trolled by a voice 
processing module. 
The RTX 4620 from RTX is designed to 
work with any RTX compatible controller. 
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Stand-alone station 
connects to fire truck radio 


The MAG-PPR 
pump panel re- 
mote is a stand- 
alone weather- 
proof station de- 
signed to connect 
directly to a fire 
truck’s radio. The 
MAG-PRI por- 
table radio interface enables firefighters at 
the scene to monitor their portable radios 
without interruption. When the firefighter 
needs to leave the fire truck, the headset is 
unplugged from the vehicle intercom and 
plugged into the MAG-PRI, which is con- 
nected to a portable radio. Both units are 
additions to Telex’s Magnacom modular 
emergency and utility vehicle intercom 
system. 
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GO AHEAD, 
CALL US 
NARROW 
VINDED... 


AT 220 MHZ. 


and manufactured in the USA by SEA. 


For over a decade, SEA has built the most 


durable, state-of-the-art narrowband radio While other companies scramble to jump 

products. And we don’t mind saying that’s on the narrowband bandwagon, SEA 

all we do. equipment is available now! And no other 
So it should come as no surprise that the company will ever have more experience in 

first transceivers and base stations type- the field. 

accepted for use at 220 MHz are designed For more information, call 1-206-771-2182. 


> 
ron 
Zz 
= 


OF DATAMARINE INTERNATIONAL INC 


THE LEADER IN NARROWBAND TECHNOLOGY 
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New products 


Satellite antenna distribution simplifies RF distribution Software products turn 
PC into paging terminal 

Paging Pro and Paging Pro LAN soft- 
ware products made by In-Focus Software 
allow users to send text messages to alpha- 
numeric pagers using existing PC- 
compatible computer equipment. Paging 
Pro features an on-screen table of pagers, 
hot-key access while running other soft- 
ware, text editing in the message window 
and on-screen help. Paging Pro sends mes- 
sages to single or multiple pagers. Paging 
Pro LAN is the local area network version 
that allows users of an entire office to send 
text messages. 
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The MDA-8 multiple output distribution 
amplifier is a satellite antenna distribution 
system by PageSat. The MDA-8 is a 19- 
inch rack-mounted unit with one input and 
eight output 502 N connectors. The unit 
integrates into land mobile radio sites and 
simplifies RF distribution for paging and 
E-mail. Features include a built-in and built-in power inverter to power out- 
power supply, separate ac and de fuses door electronics. 

Circle (272) on Fast Fact Card 


Pager uses NMH batteries 


The Check Mate 
Ill pager from 
Falcon Direct has 
ait switch-selectable 
Lr JlelteJ individual tone 


fC )(+) = fa r alerting or continu- 


x ous monitor capa- 
OOo bility. | Dual- 


frequency or dual-alerting capability is op- 
tional. A desk charger allows the pager to 
stay in the operating mode while charging. 
The CheckMate uses a nickel metal- 
hydride (NMH) battery with a longer oper- 
ating life compared to a NiCd battery. A 
three-year guarantee is offered for both the 
battery and the pager. 
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Mobile radio is ready for data 


1468 


N.F. Gain Comp. Device 

Receive only Freq. Ranges (MHz) (6B) (dB) (dBm) Type Price 

P3OVD, P36V0, P40VD, P45VD 30-35, 35-40, 40-45, 45-50 <1.3 15 0 DGFET $ 44.95 
P30VDG, P35VDG, P40VDG, P45VDG = 30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 
P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <15 15 0 DGFET §$ 44.95 
PISOVDA, P16G0VDA, P170VDA 150-160, 160-170, 170-180 <1.1 15 0 DGFET $ 56.95 
P150V0G, P160VDG, P170VDG 150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <18 18 -20 Bipolar $ 49.95 
P450VDA, P460VDA 450-460, 460-470 <12 16 -—20 Bipolar $ 74.95 
P450VDG, P460VDG 450-460, 460-470 <05 16 +12 GaAsFET $109.95 
PBOOVDG, P830VDG, P860VDG 800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 


The Orion mobile radio works with ei- 
ther conventional or enhanced digital ac- 


Inline (rf switched) 


SP30VD, SP35VD, SP40VD, SP45VD 30-35, 36-40, 40-45, 45-50 <14 15 0 DGFET $ 74.95 eae ip aE SASS 3 
SPQOVDG, SP36VDG, SP4OVDG, SP4SVDG 30-35, 35-40, 40-45, 4550 <0.55 26 +12 GaAsFET $139.95 cess communications system (EDACS) 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <16 15 0 OGFET § 74.95 equipment in VHF and UHF bands. Stan- 
SP150VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <1.2 15 1] OGFET $ 86.95 dard features include wide-area and dual 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 yee aa te Saas ae 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 79.95 priority system scan, emergency alert, dy- 
SP450VDA, SP480VDA 450-460, 460-470 <1.3 16 -20 Bipolar $104.95 namic regrouping and individual unit dis- 
SP450VDG, SP460VD0G 450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


able. Data-ready technology allows the 


Every preamplltier Is precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of-the-art nolse figure user to add external data, such as mobile 


meter. RX only preamplifiers are for receive applications only. Intine preampiltiers are ri switched (for use data terminals, without adding components 
with transcelvers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transcelver or even opening the radio. The Orion radio 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, ; : . y s R 
commercial and specis! preamplifiers available in the by Ericsson GE meets or excecds Mil 
Ad d 1-1000 MHz range. Please yer gehen us. STD 810 C, D and E specifications for 
va nc e prcomiriensgee ne pci pets Fix only or baie shock and vibration, rain. dust, salt, fog, 
A ecciver preamplifier today and start hearing Ilke never before! humidity and temperature extremes. 
Resea rch Circle (275) on Fast Fact Card ing 


5) 
Box 1242 © Burlington, CT 06013 * 203 582-9409 os 


Circle (66) on Fast Fact Card 


66 Mobile Radio Technology May \993 


L iterature 


Book explores ham radio 
Beyond Line of Sight discusses how ham 
radio operators discovered and exploited 
many of the ways VHF radio signals travel. 
The American Radio Relay League book 
brings together a collection of articles. 
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Catalog describes 
remote control, signaling products 

A catalog from Solid-State Communi- 
cations features remote control and sig- 
naling products. Listed with each product 
description are purposes, features and ap- 
plications. The catalog contains technical 
specifications and photos. A list of prod- 
ucts in development and ordering informa- 
tion are included on the last page. 
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Catalog features 
antennas, accessories 

A catalog detailing cable assemblies, 
antennas, mounts, connectors and accesso- 
ries for land mobile and cellular markets is 
available from JB Communications. All 
products carry a limited lifetime warranty. 
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HEAR WHAT YOU’VE BEEN MISSING ON 
THE SOUND PATH OF EXCELLENCE! 


MICROPHONES (Goosenecks & 
Hand Mics) - deliver crystal clear 
transmission with hi cancellation of 


ambient noise 


LOUDSPEAKERS - excel in 
difficult transmitting conditions 
(try our miniature, 


Catalog lists training materials 
The 1993 “Wireless Communication 
Technology Resources” catalog presents a 
large selection of training materials and 
tools for the cellular, paging, wireless data 
and satellite communications industries. 
The color catalog from Quantum Publish- 
ing includes the latest books, directories, 
video tapes, audio tapes, engineering soft- 
ware, research studies and reports. 
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Flier discusses 
frequency-to-dc converter 

A flier from Solid State Electronics 
describes the series 400KF solid state 
freqmeter frequency-lo-de converter. The 
flier includes easy-to-understand dia- 
grams, pertinent equations and informa- 
tion on electronic data, typical operation 
and mechanical data. 
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Comprehensive study covers mobile data service 


The U.S. Mobile Data Marketplace: 
1993 from EMCI offers a comprehensive 
study on mobile data service with special- 
ized mobile radio (SMR), paging, cellular 
and satellite networks. The publication is 
based on interviews with telecom manag- 
ers of companies with a high potential to 


use mobile data services, as well as inter- 
views with mobile data service providers, 
manufacturers, software developers and 
systems integrators. Comparative pricing 
and a coverage analysis for mobile data 
services are included. 
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Catalog discusses static dissipater technology 


A detailed explanation of static dissi- 
pater technology and how it is used to 
prevent damaging lightning strikes is in- 
cluded in Lightning Prevention Systems’ 


catalog and literature package. The cata- 
log also features a section listing new 


products. 
7h 
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QUALITY 
HEADSETS 


WE OFFER SOLUTIONS: 


CLEAR TRANSMISSION OF 
HUMAN VOICE Electret noise 
cancelling boom mic that eliminates 
ambient noise 


MAXIMUM WEARING 


COMFORT 
Lightweight design, wide, soft, 
skin friendly ear cushions 


EASY DIALOGUE IN NOISY, 


splashproof, 


GIVE US A LISTEN! 
(VOX or PTT) 


HAZARDOUS ENVIRONMENTS 
Noise reduction rating of 27dB 


flexible mounting model) 


Ask about our miniature Speaker, Microphone Combination 


22371 Cottage Hill Dr., Grass Valley, CA 95949 
TEL (916) 268-9025 FAX: (916) 268-3530 
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Save your RSA license 
with solar electricity... 


- @Two-way Repeaters Cellular 
@ Microwave @Data Acquisition 


‘At Photocomm, we offer the best power module on 
the market — the Kyocera polycrystalline module with 
a worldwide reputation for quality and performance 
and an unprecedented 12-year warranty. For your 
toughest applications, specify our Duravolt™ 


Photocomm, Inc. 
7681 East Gray Road, Scottsdale, Arizona 85260 
Telephone: 602-948-8003 FAX: 602-483-6431 


complete line of Kyocera Solar Power Modules 
Ce KYOCERA | 
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Photocomm is an authorized distributor of the | 


@ Works with FAX machines and modems 


@ Compatible with tone and pulse telephones 


12335 134th Ct. N.E. Redmond WA 98052 


Here-and-Now Service 
for Way-out-There Business 


® Excellent audio quality - sounds like a telephone 
® May call up to 10 remotes and up to 10 base units 


®@ DID version for connection to paging terminal 


Phone: (206) 820-6363 Fax: 


) ji eedback 


To use a consultant or not 


Respondents to the August 1992 ‘What Do You Think?” ques- 
tionnaire recommend the following suggestions when looking for 
a consultant: 

« “Spend a lot of time looking and investigate prior perfor- 
mance personally.” 

¢ “Check credentials and qualifications of person assigned to 
your project.” 

* “Get references.” 

* “Look for experienced technician or field engineer, test them 
first, then hire for six months on contract.” 

« “Find consultants with field experience and knowledge and 
enthusiasm for the work.” 

Readers noted several advantages to hiring a consultant for a 
project including: 

« “Gives an independent, impartial look at a problem or re- 
quirement.” 

* “Expertise.” 

* “Usually sound advice.” 

Disadvantages include: 

* “Try to push line items that they get commissions on.” 

* “Our staff ends up doing all the work and sometimes spends 
more time on a project than would without consultant.” 

+ “Not many (disadvantages) if consultant effectively uses tools 
at hand.” 

¢ “Resumes and experience generally lacking.” 

+ “Expensive, not assured of good results before encountering 


expenses.” 


=. _—COut there, 
beyond the 
reach of wire, 


Extend-A-Line 

W brings you 

* inexpensive 
Rural Telephone 
Service 

for phone, fax, 
and modem. 


Call today for more 
information on the Model 72 
Extend-A-Line 


ZETRON 
(206) 820-7031 
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. WirelessWorld 
wonference & Exhibition 


SPON 


DIVISION/DEPARTMENT 


NAME 
— DAA 5 eae = 
COMPAN 
COMPANY ADDRESS ¥ 
OFFICE PHONE 
(to Please send exhibitor information 
9 or fax 312/922-1408 
Suite 110€ Chicago, Illinois 60604 


Cellular Business 
Circle (70)'on F 


INTELLIGENT 
NETWORK 
~ SUMMIT 


\\ q =a Sponsored by 

- Telephony Magazine, Bellcore, - 
~ Céffiiiar Business Magazine, and 
..Mobile Radio Technology Magazine 


Join leaders from the public network carriers, major cellular 
providers, CAPs and PCS providers to set the agencla 
for the intelligent network of the future. 


In addition to meeting with the industry’s leaders to discuss the 
highly complex questions of cooperation and competition, you'll 
also meet the leading vendors, including AT&T, DSC, Ericsson, 
Siemens, TeleSciences and ADC Telecommunications. 


Don't miss the exclusive exhibits featuring up-to-date technology 
and product demonstrations. 
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P eople 


New officers at Radio Club of America (RCA) include: 

Stuart F. Meyer, president. Meyer, who moves up from 
executive vice president, is a land mobile communications con- 
sultant in Vienna, VA, and an MRT editorial advisory board 
member. He succeeds Fred M. Link, who, after nearly 25 years 
as president, becomes president emeritus. Link is a communi- 
cations consultant in Pittstown, NJ, and MRT’s industry 
consultant. 

Mal Gurian, executive vice president. Gurian, who moves 
up from vice president, is chairman of GlobaLink Communica- 
tions, Irvine, CA. The GlobaLink post is new for Gurian, too, 
who moves there from a position as president of Universal 
Cellular, Anaheim, CA, as GlobaLink prepares to acquire patent 
rights from Universal for self-locating communications equip- 
ment that uses cellular telephone and radiopaging systems. 

John W. Morrisey, P.E., vice president. Morrisey is a re- 
tired consulting engineer in Park Ridge, NJ. 

Gilbert R. Houck, secretary. Houck is a consulting engineer, 
specializing in frequency control, in New Cumberland, PA. 


C.T. “Tip” Foreman closes his company. Impact Marketing, 
Tulsa, OK, to join D H Marketing, Lago Vista, TX, as a manu- 
facturers representative in the company’s Tulsa office for Okla- 
homa and Arkansas. 


David J. Dunlap, manager of quality control for 
Hanover Park, [L-based Maxrad, advances to vice president 
of engineering. 


Dee Robison, graduate of Colorado State University with a 
degree in business administration and a concentration in mar- 
keting, becomes manager of software inventory and product 
delivery with SoftWright, Denver. 


Changes at NovAtel Carcom, Fort Worth, TX: 

Richard Leicht, leaves Lin Broadcasting, New York, as vice 
president of national operations to become vice president of 
sales and marketing for NovAtel Carcom. 

Bhanu Bhattasali departs CalComp, Anaheim, CA, as stra- 
tegic planning director to join NovAtel Carcom as vice presi- 
dent of strategic marketing. 


Michael Vernetti leaves Telocator, Washington, DC, as se- 
nior vice president to join Kaufman Public Relations, Washing- 
ton, DC, as senior vice president. 


Robert W. (Bob) Fisher exits Schaffer Communications, 
Houston, as an engineer to become general manager and telc- 
communications engineering consultant with Spectrum Engi- 
neering, Houston. 


Joe Vaughan departs Johnson Radio Communications, Min- 
neapolis, as a sales and marketing representative to join Telex 
Communications, Minneapolis, as domestic sales manager for 
land mobile radio products. 


E. Stephen T. Towns-end joins Powerphone, Madison, CT, 
as director of training, research and development. He is also a 
lieutenant with the Lake County, IL, Sheriff Department. 


Christine Spisto leaves Environmental Solutions, Irvine, CA, 
as marketing, communications and public relations manager, to 
become marketing communications and public relations spe- 
cialist for Standard Communications, Los Angeles. AR 


Al LAST... 


DIGITALLY-CONTROLLED 
RADIO TELEPHONE SYSTEMS 


TRANSMIT VOICE, FAX AND DATA FOR AN 
INCREDIBLY LOW COST WITH TELEPOINT'S FULL 
DUPLEX PRIVATE RADIO TELEPHONE LINKS. 


f 
/ ff / 
f/f 


MADE IN 
U.S.A. 


The Unite! RTL-1000 is the most advanced radio telephone link ever 
developed...giving you all these benefits, and more: 


¢ Digital control for absolute * Full duplex selective intercom 


reliability » 900/800 Mhz/UHF & VHF bands 
* Exceptional audio quality-produced «2 to 100 watts RF output 
by a compander * Currently in operation worldwide 


At Telepoint, we deliver quality, performance and reliability...with the 
radio telephone systems of the future! 


EXTEND A LINE... 


FAX 


NOOI st j 
= —— 
BASE STATION RTERMINAL (4-——— 


COMPUTER 


CALL NOW 
FOR MORE INFORMATION ON TELEPOINT'S ENTIRE LINE OF TELEPHONE LINE 
EXTENDERS. ..AND YOUR FREE SYSTEMS PLANNING GUIDE. 


@ TELEPOIN ». 
1022 South La Cienega Bivd., Los Angeles, CA 90035 
Toll Free:(800) 333-6444 
Phone: (310) 652-3666 Fax: (310) 652-0777 
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The last technician: 

As I close the door for the last time, | 
stop to glance around. It had been an inter- 
esting career, but now it was gone. 

Like many people, I believed the work 
would go on forever. Things were chang- 
ing so fast that no one seemed to see what 
was coming. 

It was like a steam roller going down a 
hill. Only after it rolls over you do you 
realize what happened. 

I still remember when I started in the 
two-way radio field in 1963. All the radios 
were trunk-mounted with lots of tubes to 
keep your car warm. 

You could fix any radio because all the 
manufacturers used the same parts. To see 
a multichannel radio was a rarity. The use 
of CTCSS was just starting, and there were 
still a few single-tone radios around. 

Those were the good days of two-way 
radio. You had to order radios on a par- 
ticular frequency and tone, then wait for it 
and the license to arrive about two months 
later, hoping all the time thal some other 
radio dealer hadn't sold your customer 
another radio at a lower price. There were 
no instant radios or instant licensing then. 

Repairing radios only took a well- 
stocked tube caddy and a stock of vibra- 
tors. All you had to do was to change tubes 
until the radio worked and then align a 
lot of coils and capacitors. 

I remember setting frequency then, too: 
with the Gertsch FM-7 you had to make 
nine adjustments to generate a particular 


frequency, after it warmed up for an hour. 

But radios changed. 

Along came transistorized radios, the 
Motorola Motrac and Motran and the GE 
Mastr. 

Then there were those portables 
kindly referred to as bricks, the Motorola 
HT200 and the GE PR. What engineering 
wonders! 

Although the new radios were more 
efficient and ran cooler, they still were 
trunk-mounted. Repair was fairly easy. 
Parts from one were similar to parts from 
another. 

The parts box had fewer and fewer tubes 
and more transistors and low-voltage ca- 
pacilors, Now you could just dial in a fre- 
quency you wanted if it was in the fre- 
quency band that your instrument could 
generate, such as the Gertsch FM-9 and 
Cushman CE-3. 

Finally. tubes were gone for good. 

The GE MastrIl and Motorola Micor 
were here. And some strange names were 
appearing, names such as Standard, Mid- 
land and Kenwood. 

The "80s were here, along with instant 
licensing and another new idea, trunking. 

The radios were getting more and more 
complicated and harder and harder to fix. 
“What ever happened to push-to-talk, 
volume and squelch?” commented 
technicians. 

These new radios required more special- 
ized test equipment, and they had more 
and more specialized components not 


RADMOS SERIES 
Totally eliminates any possiblity of light related fines - GUARANTEED! 


As a result of system, or [CT central monitoring station failure. 


Tower light monitoring/ control 


Complete daily trend data 
Temperature/ Generator 


EAGLE EYE TECHNOLOGIES 
A DIVISION OF ICT SYSTEMS, INC 


P.O. BOX 11548 WICHITA, KS 67202 


Security/ Intrusion 
Fire & Smoke 
Unauthorized tower climber 


UNCONDITIONAL 30-DAY MONEY-BACK REFUND 


C800) 779-1917 
FAX (316) 263-1967 
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How to write for 


Mobile Radio 
Technology 


We want to publish your article about two- 
way radio dispatch, paging and mobile tele- 
phone communications involving equipment 
and systems design, installation, operation and 
maintenance, Accessories and support equip- 
ment and services are included, too, such as 
power sources and microwave relays. Topics 
from other related fields may be covered from 
lime to time. 


Writers’ rewards 

What often motivates authors includes: 

« increased visibility that may lead to ad- 
vancement within their companies. 

* improved company image by demonstrat- 
ing technical competence and capabilities, 

* product awareness, especially for techno!l- 
ogy and functions beyond what might be re- 
vealed by advertising. 


Experience makes good articles 

Technicians and engineers who have solved 
a particular problem or who have developed a 
new technology or technique are well equipped 
to tell a story that would interest our readers. 
Usually, the more practical the idea or method, 
the better the article. 

Although the explanations of the latest de- 
velopments make good articles, so do tutorials 
that explain basic subjects. Reviews of digital 
signal processing, microwave system design 
and software have proven popular, for ex- 
ample. “Big” subjects can be handled with a 
series of articles. “How-to” descriptions are well 
received. 


Editorial assistance 

Some articles arrive ready to be published. 
If an article is not quite ready for publication, 
our editors can make the necessary modifica- 
tions, sometimes requiring only a telephone 
conversation with the author. If for some rea- 
son an article must be returned, suggestions 
are included for revisions that would make it 
ready to publish. A set of guidelines for writing 
is available for the asking. 

Artists are available to prepare artwork, such 
as drawings and graphs. Sketches submitted 
can be redrawn for illustrations. Camera-ready 
artwork is welcome, also. 

Color photos are considered for use on the 
cover; slides and transparencies work best as 
cover illustrations. Otherwise, photos may be 
submitted as slides, transparencies or prints. If 
you would like to submit a picture as a possible 
cover illustration, we recommend you talk with 
an editor to increase your chances of obtaining 
a usable photo on the first try. 

We have editors who love to help people 
prepare articles for the magazine. If you are 
undecided whether your topic might be suitable 
or if you need help at any stage in the writing 
process, please call. We would love to hear 
from you. 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 
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Letters to the editor 


found in other radios. Shops only serviced 
the brands they sold. Then came something 
that would change two-way radio forever: 
cellular telephones. 

Not everyone jumped onto the cellular 
bandwagon. Some who did made money at 
first, but the real money was made by the 
licensee. 

There were supposed to be two systems 
in every large city, one wireline and one 
non-wireline, but soon the wireline carrier 
was owned by the local phone company, 
and the non-wireline carrier was owned by 
a distant phone company. The phone com- 
panies had discovered there was a lot of 
money in two-way radio. 

That was the start of the great frequency 
grab and the beginning of the end of the 
two-way radio business, as well as other 
unsuspecting businesses. If only we had 
known and bought stock in the phone com- 
panies then. 

The takeover was happening faster and 
faster. It was like walking down a tunnel 
and seeing a light, not realizing it was the 
headlight of an approaching locomotive. 

First the phone companies took over the 
cellular phone business, all of it. Then the 
paging companies fell one by one. Cheap 
voice mail was the end to answering serv- 
ices and machines. 

Then came spectrum auctions! 

Wait a minute—I thought the people 
owned the airwaves. Refarming below 
470MHz—I could not keep up! Buy a fre- 
quency for customers? I could not pay for 
airtime on their systems. 

There was ESMR, a pseudo-cellular sys- 
tem that the phone companies bought as 
soon as it was pul into operation. SMRs, 
one by one, fell to the system. Any new 
system always was owned by the big- 
bidder personal communications network 
(PCN). 

The equipment was more complicated 
than ever, as complicated as the systems 
they worked in. 

By 1996, radios were non-repairable. 
You could not even get a service manual. 
If the battery was OK, then send it in for 
repair, 

All radios had five-year factory parts 
and labor warranties. Everyone was sell- 
ing them like cellular telephones and pag- 
ers were sold. PCNs and business commu- 
nications networks (BCNs) were hot items. 

Today is Dec. 31, 1999—tomorrow a 
new century and the end of available fre- 
quencies. The last open frequencies, 
154.570MHz and 154.600MHz, will be 
closed forever because the phone company 
plans to use them for a kid-finder system. 

Well, we came a long way from where 
anybody could get a free license simply 
by applying. At one time there were the 


coordinators who charged two-to-10 times 
the license fee just to let you apply. (They 
are gone, 100.) 

At the tur of the century, one company 
contols all the frequencies except broad- 
cast, CB and amateur, all under the guise 
of spectrum efficiency; no mention is 
made of the money the government re- 
ceives for its user fees. 

Every radio has an [D and works in some 
sort of cellular system. Yes, the phone 
company does have your number and 
knows where you are within 50 feet, if you 
carry a phone. 

Well, as | close the shop for the last 
time, I glance across the street where the 
old cable TV company used to be, and next 
to it, Fred's Alarm Company. They closed 
a few years ago when the phone company 
put in fiber optic cable to each home. 

There used to be computer services, but 
the phone company does that now, as well 
as delivering electronic newspapers. The 
post office only makes special deliveries. 
The rest is on fiber optic home fax. 

Big brother is watching as the new inte- 
rior and exterior TV cameras in the phone 
company’s fiber optic home alarm system 
provide the ultimate in security—and in- 
vasion of privacy. 

So, I am closing the shop for the last 
time, the last two-way radio shop in the 
world. 

There is nothing to fix. 

I'll go home and turn off the phone 
company’s alarm system, turn on the 
fiber-optic cable TV system and check the 
home fax for mail. [1] call the PCN master 
control to get a printout showing where 
my kids have been today. 

Yes, I'll go home—as soon as I get 
clearance from the Federal Air Quality 
Management people to drive my car. 

Rod Wheeler 
The Radio Shop 
Diamond Bar, CA 


The two toughest problems facing me 
on the job are: 

e users who do not (or will not) under- 
stand FAA restrictions on radio operations 
al airports. 

* users who reprogram their radios 
themselves without authorization to use 
some frequencies. 

Donald E. Root 
Assistant Chief 

of Communications 
Emergency Services 
Whittier, CA 
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rofessional services 


GM-V or EDACS TRUNKING MOBILE 


REPAIR SERVICE 


Flat Rate Labor $60, + parts + shipping 
FAST TURN AROUND, 30 DAY Warranty 


RACOM CORPORATION 
1-800-722-6643 Craig or Jon for details 


fA 
INCE. 


Telecommunication & Information 
Science Division 
Public Safety, Transit, Goverament & Industry 
CORPORATE OFFICE 


1401 McCormick Drive 
Landover, Maryland 20785 


(301) 925-9400 
(800) 787-2732 
Fax (301) 925-8612 


Donald P. Nowak 
Manager 


i 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


P.O. Box 884 
Montgomery, TX 77356 


Ph (409) 588-3200 
Fax (409) 588-4434 


Communications Technology Associates 
A diesen of Hayes, Seay, Mattern 6 Matem, Inc 


PLANNING AND DESIGN: 
* 2-Way Radio 

* MW & F/O 

* CAD/HOT/AVL/Paging 


CtA 


MOTOROLA AUTHORIZED DEALER 
SALES & SERVICE 
TECHNICIAN WANTED 


Growing MSS in the economically stable 
West Texas area looking for self motivated, 
responsible, highly qualified technician. A 
minimum of 3 years experience with Motorola 
Two-Way radio systems. Knowledgeable with 
Motorola 800 MHz trunking systems both fixed 
and mobile. 

it commensurate with experience, with 
a complete benefits package, paid vacations 
and holidays. Send resume with salary require- 
ments to: 


LUBBOCK COMMUNICATIONS INC. 
1819 N. University Ave., LUBBOCK, TX 79415 
ATTN: PERSONNEL DEPT. 


PLUS: 

« Complete A&E Services 
« Bldgs, Towers, Pwr Sys 
« Structural Engineering 


Hay (HO$ 1 244.9200 
FAX ISOS) 214 922) 


PO) Bhaw 4579 
Fanchhure. Varyznta 24502 - 


TWO-WAY TECHNICIANS 


Western Wisconsin Motorola (MSS) shop 
of 35 years is seeking an experienced 
two-way radio technican. We service all 
motorola equipment. A minimum of 2 
years experience needed. FCC license or 


NABER certification is required. 
Please send resume to: 


RASSBACH COMMUNICATIONS 
SERVICE, INC. 
404 Ferry Street 
Eau Claire, WI 54703 
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PORTABLE 
TECHNICAL 


121 Crowell Lane + Lynchburg, VA 24502 


9 GE Portable Radio Service Depot 
38) Factory Approved Nationwide 
+ Current Product Lines 
FACTORY TRAINEC + Voice Guard Centlied 
TECHNICIANS 
FOR QUALITY SERVICE 


« Public Service Trunking 
+ Surface Mount Tachnalagy 
(804) 239-3049 
AN The Warner Group 
MANAGEMENT CONBLA TANTS 
« Radlo/Microwave/E9-I-1 
« DP Design and Selection 
© Police/Fire/EMS 
* Consolidation Studies 
5850 CANOGA AVENUE, SUITE B00 


WOODLAND HILLS, CALIF. 81367 
(618) 710-8855 


Communications Engineering Services, P.C. 


Coverage Predictions ¢ Terrain Analysis 
Propagation Studies 
Computerization of Manual Engineering Systems 
Site Selection © Frequency Allocations 
FM, TV. Land Mobile, Cellular, Paging Services 
Richard L. Biby, P.E. 
4105-G Arlington Blvd. Falls Church, VA 22044 USA 
703) 534-7880 
Fax: (703) 534-7884 root@comm-data.com 


GE PORTABLE SERVICE 
¢ FAST TURN 
© $37.00 hr./2 hr MAX ‘6 
¢ PARTS GE LIST (36) 

* RETURN UPS PAID 
2121 Parrish Ave., Owensboro, KY 42301 
502-683-0936 = C=} 
PORTABLE DEPOT. 


* WARRANTY 
Smith Communications Service 
SPECIALIZING IM GENERAL ELECTRIC PORTABLE SERVICE | 


+ FACTORY TRAINED TECHNICIANS = 
*SURFACE MOUNT TECHNOLOGY » 
* FACTORY APPROVED NATIONWIDE « 
* PUBLIC SERVICE TRUNKING « 
¢ VOICE GUARD CERTIFIED « 
. MPD, MPA,TPX, PCS AND ALL CURRENT PRODUCTS « 
196) Route 2, Box 3386 » Lynchburg VA 24501 
4) 804-237-3427 


Help wanted 


PageNet, the largest paging company in the U.S., has recently 
expanded into Denver, San Antonio and Orlando, and has aggres- 
sive plans for continued growth Nationwide. Immediate openings 
exist in various cities throughout the U.S. for the following: 


System Manager 


In this position, you will have responsibility for the design, engineer- 
ing, construction and continued growth and reliability of the complete 
paging system. Knowledge of paging systems and/or RF transmit- 
ters is desired, Dept SM-MRT. 


System Technician 


You will have responsibility for installing and maintaining base 
stations and paging terminal equipment. Atleast 1 year experience 
with paging or two-way FM transmittersis required. Dept. ST-MAT. 


We offer competitive salaries and a full benefit package. Qualified 

applicants should send resume, indicating appropriate Dept. code, 

immediately by FAX to (214) 985-6896 or mail to: Pagin 

Network, Inc., 4965 Preston Park Bivd., Sulte 500, Plano, T. 
‘5093. 


PAGED 27 


Equal unity Emplo: 
"No IS sl Calls pli ad 
Principals Only 


COMMUNICATIONS CONSULTING SERVICES 


10 Woodbridge Center Dive COMMUNICATIONS 
636-6870 CONSULTANTS, INC. 


Toll-Free: (800) 247-4796 * FAX: (908) 636-7260 
Offices Nationwide and International. 


BENCH TECHNICIAN 


Experience in pager repair. Mot, & NEC. Mini- 
mum 2 yrs. exp. Complete benefit package. 


CAREER SEARCH? 
We have the opportunities! 


Cellular/ Wireless /PCS/ Radio 
Permanent & Consulting » Domestic & International 


E. J. DORT & ASSOCIATES 


PO. Box 12546 » RTP, NC 27709-2546 
919-544-9476 


CONTACT: 
McManus Communications 
400 North Sth Street, Blytheville, AR 72315 


501-763-6250 FAX: 501-763-6533 


Classified 


Help wanted 


EXPERIENCED BENCH TECHNICIAN 
GE/E.F, Johnson SMR operator seeking experienced 
bench tech, We offer a stable position with established 
company; profil sharing, médical, paid vacations. Sal- 
ary DO.E. . , up to $32,000 starting. Send resume, 
ADVANCED COMMUNICATIONS 
593 Overmyer 
Sparks, NV 89431 


TWO-WAY RADIO TECHNICIAN 
Need experienced field and bench technicians to 
repair Motorola and other major brands of two- 
way radios. FCC or NABER certified. MSS located 


in West Central Florida. Send resume and salary 
requirements to: Tri-Co Communications, PO. Box 
2319, Inverness, FL 34450 or FAX to: 
904-637-5522. 


Communications Tech 


Progressive company needing RF Technician 
with 2-way experience. Proficient with G.E., 
Motorola, E.F. Johnson and LTR. License or 
Certification required. 

Send resume to Service Dept. 

Gila Communications, Inc. 
1741 S. 20th Ave., Safford, AZ 85546 
602-428-3564 1-800-995-GILA 


Equipment for sale 


LOWEST PRICES IN USA...GUARANTEED! 
PORTABLES / PAGERS 
SPIO IW WF PL VHT $2%6 
P-S0 SWF PL/DPL VHF $279 
P- 3% A 
S75 
S440 | 
GP.300 9 BF PL/DPL VIF $470 
PRIOOT PAGER rir 9259 
MOBILES 


M-100 2F 25W VHF 
M-100 2F 46W VHF 
M-216 16F 25W VHF 
M216 16F 45W VHF 
GM300 &F 25W VHF 
GM300 IGF 45W VHF 


QUANTITY DISCOUNTS ON 10 UNITS OR MORE 


Equipment for sale 


Antenna Farm 
Communications Supply 
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Obstruction Lighting That’s Not Sky High 


ElectroFlash™ Aviation Lighting Systems 

© Medium and High Intensity Obstruction Strobe Lighting 

e ETL Certified. FAA, Transport Canada and ICAO Approved 
© Compatible with Dual Installations - Auto Restart 

¢ Available with AC, DC, or AC/DC Combo Inpur Voltage 

® Installation and Service Maintenance Available 

e Equipment Warranted for 24 Months - Includes Flash Tube 


FLASH" 


TECHNOLOGY 


P.O. Box 329, Nashua, NH 03060 
Phone: (603) 883-6500 
Fax: (603) 883-0205 
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FM/AM-1600S 
Advanced 
Communications 
Service Monitor 


} 3+dit+ +, Be 


Macy 


i nga b 


Unique standard features include: 
tracking generator, duplex generator 
with offset frequencics to | Gil, digi- 
tized spectrum analyzer, digitized | 

MHz oscilloscope, bit crror rate meter 


RADIO EXPRESS, INC. 
OFC 703-266-1928 FAX 703-830-8710 
ORDERS ONLY 800-545-7748 


TDMA & Analog Cell Site Options 
Now Available! available trom 


ee Hommunications 
CO isms i 


= in tines (800) 892-1611 


MITREKS! 


110 Watt, PL or DPL. 4 channel 
29-39 or 39-50 Mhz. MINT! 


($495.) 800-231-0103 


VHF PHOENIX SX 


¢ 2 & 10 Channel Models 

* 40 Watt - Wideband 

¢ CTCSS or DPL 

*® Programming included 

* 2 chan $199, 16 chan $249 
¢ Quantity Discount Available 


Ph: 1-800-456-5548 
Fax: 1-307-266-3010 


and multiprotocol data generator Oraer tix (B00) 284-4934 
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CW ID’ (1D) 


User programmable module packed with features. 


hold-off, busy input and DTMF selective call ID's to ot 
match your system requirements and as many times as & 
you want with a common telephone instrument. Fast, 
simple and efficient. Requires 20 mills al 12Vdc. 
* Programmable speed 

and Frequency 
*PTT Delay 
* Manual ID 
* Busy input 


* 2 Messages 

* Interval timer 

* DTMF Selective ID 
*PTT trigger 

* Polite Hold-off 


NCC _ 1035 Blair Rd., Fairbanks, AK 99701 
@ (907) 452-7765 FAX: (907) 456-5175 
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Classified 


WHOLESALE to DEALERS ONLY 


COMMUNICATION 


strunked & 
conventional 
a mobiles 
Mobile . portables ' 
iy . waccessories 
Communications a FREE programming Sheila 


Official Distributor for: 
RFI Connectors-Cables-Accessories 
Telewave Site Managment Equipment 
Whelen Strobes & Safety Signals 


Call for our current flyer! 


1-800-548-2484 
Order Today—Ship Today! 
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RAMSEY COM-3 


The communications service monitor that’s 
missing one feature ... 


. HIGH PRICE | 


® Frequency coverage 100 KHz to 999.999 MHz 

e Signal Generator 0.1 uV lo 10,000 uV with reverse 
power protection ... no more front-end blowouts! 

* Built-in 1 GHz and audio frequency counter 

* Modulation includes 1 KHz, CTCSS or external 

« The most popular low cost high performance 
monilor. . . thousands sold worldwide 

* Extremely portable, only 13 pounds includes 
rechargeable battery al no extra cost > = 

* Call for free 10 day trial in your shop 


Ramsey Electronics Inc. 
793 Canning Pkwy 716-924-4560 
Victor, NY 14564 716-924-4555 (FAX) 
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GENERAL 


COMMUNICATIONS, INC. 
MOBILE COMMUNICATIONS AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory A Quality Service 
Fastest Delivery and Best Prices 


1-800-356-3200 & B22" nications 


5157 Anton Dr. AMadison, WI 53719 
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LOOK WHAT PRIMUS HAS IN STOCK FOR SAME DAY SHIPMENT TO YOU... 


KPolyPhaser} 


...TO KEEP YOU 
COMMUNICATING 


LIGHTNING/EMP and 
GROUNDING SOLUTIONS... 


M8 primus 
ELECTRONICS CORPORATION 
800-435-1636 (IL) 800-892-1413 FAX 800-767-7605 
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Equipment for sale 


An | con 


‘Colfomia Radio 800-231- 0103 
oe EES oa et 


lpi QUALITY 
USED PAGERS — 


BRAVO TONE <<” GRwOALroANUMERIC 


FOURTH DMENSOY ADISTR,INC 2 = 


XG DANTE POCRT 7 
BOLERGOK. NEW ORS ipa = FAS S467 


Why Electro Dynamics Crystal? 
Engineering Support! 
LMR and Pager crystals for most 


models. For the best delivery, quali- 
ty and price call: 1-800-332-9825, 


1-800-EDC XTAL. 


ELECTRO DYNAMICS 
CRYSTAL CORP. 


9075 Cody 
Overland Park, KS 66214 


NOT JUST ANOTHER CRYSTAL CO, 


USED 2-WAY RADIOS 

Call Sid Cohen 

at AIR COMM—Phoenix, AZ 
(602) 275-4505 * Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EF mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands, Also, 
accessory items: Motorola ‘‘Sysimes 90" con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 
purchase of above equipment. 
4614 E. McDowell Rd. 
Phoenix, AZ 85008 


* RADIUS} 


Classified 
Equipment for sale [ ly 


* PAGERS * PAGERS « PAGERS * PAGERS: PAGERS: PULGM HO TIMU Oy) 


P Authorized Dealer * att P 
A NEC Paging Products McManus Communications q Hm )Xc}4 46) ) ey Ve 
3 — 501-763-6250 . 1 COMMUNICATION CRYSTALS 
R FAX 501-763-6533 R 0 CHANNEL ELEMENTS 
Ss | be] Ss e comblate Clements 
. | “WE SELL : — 
c > Refurbished Motorola & NEC c 48- i 0 U A 
G Pagers G 
E | > Parts for Motorola, NEC & E 
R Panasonic Pagers R : VI E 
$ » Programmers $ 
p » Reeds, filters, code plugs, etc. p AVAI | AB LE 
A } A 
— : * Used Pagers WANTED & (606) 283-5000 
Re > Stocking common PCP & RCC Channels sé , FAX: 1-606-283-0883 
s* Satie anette Sesh ani ONE CALL GETS IT ALL : . 1438 Cox Ave., Erlanger. KY 41018 
* PAGERS ¢ PAGERS « PAGERS « PAGERS * PAGERS « (Greater Cincinnati Area) 
Circle (89) on Fast Fact Card ‘Precision Quality Quartz Crystals— 


Made to Your Specifications” 
Circle (90) on Fast Fact Card 


H/ITF/1I11 SAVE THIS AD * SAVE THIS AD * SAVE THIS AD /////////// 


[icone * ‘adw> ovt MOTOROLA 


~~ 


Engineering, Inc. 


13667 Floyd Circle y c\os® MODELS AVAILABLE NEW UNIT PRICE 
Dallas, TX 75243 19400 136-150MHz SW 2F $270 
800-527-4596 Ad 436-150MHz  5W 6F $295 


f 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

y 

800-383-9180 FAX / 150-162MHz  1W 2F $225 / 
/ 

/ 

/ 

/ 

/ 

E 

T 

s 


MULTI LINE SELECT Sree te as or Se 


/ 
/ 
/ 
i 160-174MHz2 SW 2F = $270 
/ 
Console style housing with handset A 
v 
E 
T 
H 


160-174MHz =5SW 6F $295 


405-430MHz  4W 2F $300 § 
; l k F 405-430MHz 4W 6F $325 Vv 
or optional gooseneck mic 450-470MHz 4W 2F $300 
: . 450-470MHz 4W 6F $325 
Simultaneously monitor up to 8 BASE 450-470MHz  1W 2F «s250 
stations 5 470-495MHz 4W 2F $300 
: ‘ j FP 470-495MHz  4W 6F $325 A 
Flip a switch to monitor “ALL” or mute 8 495-520MHz 4W 2F $300 © 
“ALL” except selected base stations Y 495-520MHz  4W 6F $325 8 / 
/ / 
Up to 8 channels available per base / OPTIONS AVAILABLE WITH f 
i Se P / Radio Includes High RADIO PURCHASE } 
/ Power Rechargeable Rapid Charger/Delete Std. (CALL) 4 
LED display for channel selection : Battery (N. Cd) Standard 6-Unit Rapid Charger (CALL) 
/ Rate Desktop Charger Remote Spkr-Microphone $45 (New) / 
MLS SERIES / Flexioie Antenna, Audio $25 (Recond.) / 
pc OR TONE COMPATIBLE ; ee he ks be Extra Compact Charger $10 (New) 
f i 
Y Warranty—Parts & Labor Carry Holder $5 (Recond.) Y 
/ / 
Automation & , AIR COMM CORPORATION ; 
Electronics / 4614 E. McDowell Road + Phoenix, AZ 85008 + Sales: (602) 775-4505 + FAX: (602) 275-4555 J 
Engineering, Inc. JITILLTITTAIALL SPNE THIS AD © SAVE THIS AD * SAVE THIS AD ////////// 


Circle (91) on Fast Fact Card 
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Classified 


Equipment for sale 


The New Way To Re-Crystal! 
Top Quality Ultra-High Shock Crystals For Pagers & Radios 


Motorola, GE, NEC, and all others! 


Your old friends at Standard Communications’ 


Crystal Division are now your old friends at 
Frequency Management. We've formed an 
independent company to serve you better. 

Greater Capacity, New Larger Facility, 
Same Experienced Pros. 


Priority Delivery Available: 
24 hr./72 hr./5 day/10 day 
Standard: 15 days 


AA Frequency 
‘+ Management 


A Divison of The 0 W. Thomas Companies, lac. 


15302 Bolsa Chica St., Huntington Beach, CA 90649 800/800-9825 (FAX 714/890-1832) 


Circle (93} on Fast Fact Card 


MIDLAND 


LAND MOBILE RADIO 


Factory Approved 
WHOLESALE PRICES 


A= 


All Dealer Inquiries 
Welcome 


¢ Large Inventory * Fast Service « Flat Rate Repair Service 


* Complete Dealer Support Program 


SAME DAY SHIPPING 
Call for Weekly Specials! 


(800) 726-9015 
(612) 884-8352 


Refurbished Equipment Available 
Wholesale Prices to Dealers Only. 


FAX (612) 884-8356 


9635 Girard Ave. South 


DISTRIBUTING 


Bloomington, MN 55431 


Circle (94) on Fast Fact Card 


DIME Deceder (TD-1) 


User programmable module packed with features. 
One DPDT Relay and latched FET outputs with an 
assortment of timed, manual and Selective call 
resets makes this a versatile decoder with no 
restrictions in DTMF codes, (0-9, *#, ABCD). 
Programs with a common telephone instrument as 
many times as you want, into non-volatile memary. 


* DPOT Relay 

* Latched FET 

* Hook Switch Reset 
* Auto & Timed Reset 
* Manual Reset 


* Selective, Group & 
All Call Decode 

* DTMF Call Reset 

* Programmable 
Interdigit Time 


NCC _ 1035 Blair Rd., Fairbanks, AK 99701 % (907) 452-7765 


4 14 bree be tee io 


FAX: (907) 456-5175 


Circle (95) on Fast Fact Card 


dA DLAN 


S 


78 


LAND MOBILE noi 


ame Day SHippinG 
Fuit Propuct Support 


Whotesate To Deaters Onty 


STOCKING DEALER 


Custom Midland LMR 
Voting Receivers 


Miasor Creoit Carps Accerteo 


Larce Inventory Or Mosites & Portasies 


& C Communications, Inc. 
0- 


343-3004 - 201-670-1985 - (Fax) 201-670-7627 


Circle (96) on Fast Fact Card 
May 1993 


Mobile Radio Technology 


ATOURTITDIMENSION INDUSTRY. NCE 
WORLD WILE ee oa LENT BROKER 


First Class Communications has 
any Mitrak. We also have new, in the 
box, UHF Rangers. Many other mo- 
biles, portables and bases in stock. 


1705 Peters Road 
Irving, TX 75061 
1-800-232-3101 


Se MOTOROLA UHF = 
SU re CONSOLETTES 


WIDE SELECTION 
com> $295, - $695. ! 


USED TEST EQUIPMENT AND RADIOS 
1 a po Millivoter RF8O1-LIKE NEW! Lists for 82500 Sell 
for 
1—W&W Associates “Analyzer |" NiCad battery tester and 
reconditioner. Adjustable from 3 to 20 cells and up to 1800 
Mah. Clean-Works Good. List 100000/ Selling for 50000 
9—Ritran RV-450 UHF 1 watt walkies with CTCSS, battery, an- 
Jenna, chy. and mast have swivel belt loop. Now on 
464.675 / Selling for 7599 each 
MISC—Many rew, some used. all working Motorola, Johnson, 
Regency and other base units, mobiles and walkies. 
Send a SASE for a complete list and prices, 


PATRICK ELECTRONIC’S INC. 


3701 Old Jenny Lind, Ft. Smith, Arkansas 72901 
501/646-6141 


For Great 


LABELS 


CALL 


Anchor Graphics, Inc. 


We carry Radio Escutheon 
* Logo design 
" Knowledgeable staff 
" Custom-made labels 
* Quick turnaround 
* Full-service Label Mfg. 
Tel: (214) 242-0439 « Fax: (214) 242-0959 
146? LeMoy. Suite 117 » Carroliton, TX 75007 


LAND MOBILE RADIO BBS 


Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 


wide. Call with your modem to register 
now. 


The CommLine BBS 
313-854-6441 


Classified 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 


Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 


prices. 

Any desired Frequency available 
for fast delivery. 

Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 

We Buy Used Elements 

Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


Motorola/Radius Upgrades 
and Conversions 


GP-300/P-110 16 Channel Kits 
¢ Complete kit $44.95 


Standard Programming and Repiurs also available 


8 RadMax Communications 


COMPLETE COMMUNICATIONS SERVICE 
10677 Indianwoods Drive. Cincinnati. Ohio 45242 
513-489-1732 


Channel Elements 
100,000 Freqs in Stock! 
MASTR Il, MVP, EXEC Il 

MICOR, MOCOM & MOTRAC 

$20 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 

1-800-237-9654 

FAX: 513-542-8870 

CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


GE Phoenix SX 
Wideband-Synthesized-Front Mtg 
40 Watt VHF-25 Watt UHF 


2 Chan VHF 
16 Chan VHF 


16 Chan w/scan VHF 
16 Chan UHF 


BUY 10—SAVE 10% 
4-800-456-5548 
MEY x 307-266-3010 


PUFOURTH DIMENSION INDUSTRY, ACE: 


Hee neenene * 
MOBILES 800 MHZ TRUNKED 


Equipment for sale 


ALA 


ALPHA NUMERIC 
DISPLAY PAGERS 


WORLD WIDE COMMUNICATIONS EQUIPMENT BROKER 


230G Dante Court Holhroak. New York 171) 


MOTOROLA TRUNKED RADIOS 


eee ore hee 


15W 10 EACH COVERAGE PLUS MOBILE W/LORAN 
ACVRS KEYSOARD & MAC COMPUTER W/SOFTWARE 
MINT 

15W TRAXAR WiMIC BRACKET & POWER CABLE 

1SW MOSTAR WMIC ARACKET & POWER CABLE FROM 

15W MAXTRAC B1 & BS $495 86 & BY 

35¥/ MAXTRAC 81 & 85 $545 35W 86 & 87 

35 SYNTOR X MULTI SYS $495 SYNTOR X 9000E 

35W SYNTOR X 15 SYS/15 SUB/TALKAROUND “NEW 

35W SPECTRA BS 10 SYS/SCAN/TALKAROUND. . . 

25W PP1000 S695 PPIONOX . 

BASE STATION PACKAGE PS. DESK MIC, & TRAY. 


SRE H RHR EHAHE RHEE HHA OH EHD 
PORTABLES 800 MHZ TRUNKED 
2W MTXB00 $550 MTX800 6 SYS3 SUB $645 


2W MTXB10 6 S¥S/3 SUB/CONVENTIONAL 3 $695 
3W STX 15 SYSI15 SUI SUPER CONDITION ...... $995 


3W STX SMARTNET NEW UNIT WARRANTY $1,295 
3W STX SMARTNET 111/111 GEMINI AS NEW" $1.495 


eee eeeesseresseraneenetesearere 
MOBILES 900 MHZ TRUNKED 

12 B2, 86 & BF MAXTRAD $695 30W B? MAXTRAC $695 
120 B2 SPECTRA $595 85 SPECTRA 

3OW BS/B7/B9 SPECTRA 10 SYS/SCANITEL 

SCN L37VLB BASE 

Rhereaereetearense 

PORTABLES 900 MHZ TRUNKED 

2W NTX900 B3 & Bd G6 SYSII SUBICONY ..... 

Tee eH 
RADIO EXPRESS, INC. 
703-266-1928 FAX 703-631-1365 ORDERS ONLY 800-545-7748 
“WE BUY USED MOTOROLA RADIOS" 


GE WHOLESALE 
DISTRIBUTION 
CENTER 


(a division of D&L Communications, Inc.) 
+ Million Dollar Inventory 
+ Less than Wholesale Prices 
- New and Used, Buy and Sell 
» New Dealer Packages 
@ 


ba 
® 
i) 
i) 
ge 
w 
@ 
@ 
® 
i 
"i 


Motwie Commurrca tions 


YOUR STOCKROOM 
HAS IT... 


CC —————— 
COMMUNICATIONS 
EXPRESS 


US 1-800-631-7297 
FAX 1-800-327-0007 


Circle (97) on Fast Fact Card 


MITREKS for SALE! 


450 - 470 Mhz. 4 Ch. 
(30 w = $195. 50 w= $295. ) 
California Radio 800-231-0103 


2 SPECTRA. 9ODMHz Tunked, Od7KGASJBAAK 
20 SYNTORX, BOOMH2 Trunked, TASXAJSGIIAK 
3S MOSTAR BOOMHz Trunked. OJSTLASGOO 

73 GE CORONA. BOOMH2 Trunked 
a GE MARC V Ponabies, BODMHz ane 

3 MICOR Rptis., 460¢Hz. C24RCB3105 
§ ? 


WE BUY AND 
SELL USED 
MOTOROLA 
AND GE 
FM TWO-WAY 
RADIOS 


26 MICOR. 495MHz, T74ATAIOOO 
44 SYNTOR. A95MHz, T645RA3200 
30 MICRO. 4G0MHz ee 
50 SYNTOR. 460MHz, Te4SRAG201 
§ MAXAR 80, 460MHz. Daatsagooo 
160 MX340, 460M1i2, IHAdAAUS 140 
MT500, 460MH; Uat 


SCHAEFER 
RADIO CO. 


1301 Grant St. 
Box 395 
Denver, 1A 50622 
(319) 984-6115 
FAX (318) 984-6220 | 44 Hocont 10. 3iMHe: DATAANSIOU 

3 nee Remote Oesk Sets, T1376 


ocal Desk Sets. DECODE 
3 STANORAD C9662. 48MHz 


D43TSAI000 
TERK TAT2D (W/DYP) 
4 MNTRER: ree TEU 3000 


> 2 MICOR Bases, 72MH?, Hol Standby, 
28 MITER. 48MHz_ TB1JJA4900 
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Classified 


NUMERIC 
DISPLAY PAGERS 


MOTOROLA 
CENTRACOM | & Il 


Console components 


BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


Circle (99) on Fast Fact Card 


automatic: (on zaman timer switety 


tor Iwo-way radios, cellular ohones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
ee ahaa a sled ee cain 
CALL Now F OR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 
DEALER KIT" 


400 Migniand Avenue 
Alloona, PA 16602 


Circle (100) on Fast Fact Card 


Mobile Radio Technology May 1993 


is ae 
Now, here’s a switch! 


Equipment for sale 


“ee 7 
USED RRadliuy Racios 
WAINTED: 
wide 800-231. 0103 


CLEAN MOTOROLA RADIOS 


POPP Cece eee eee eee eee eee ee ee 
MOBILES 

1O0V) VHF MARATAAC A? $795 URF A? 

INOW VHF OR UF MITREK Pl 

SOOW UNF MICOR 127 PL DRAWER UNIT ONLY 

25W VHF OR UHF MAXTRAC 16F S32545W 

45W VHF SPECTRA 43 99 MODES NEW In BOX 

JOW 900 MHZ SPECTRA AS” WITH ALL ACCESSORIES 

MICOR 12F CABLE, CONTROL HD, SPKR, MIC RECONDTD 
PORTABLES 

200 VHF EXPO WITH RAPID CHARGER MINT CONDITION 

SW VHF O83 $i UHF P200 & HT6Q0 GF PERFECT CONDITON 

4W UNF OR SW VHF KTSQ/P100 2F WITH CHARGER 

4 UbIF T7000 SF NEW CONDITION 

2W VHF SAGER 11 OVP GAP NEW IN BOX 

Sv UHF SABER 113 W/RAPID CHARGER AS NCW 

CONVERTA-COM MT 100Q/HTBOGTXBOO/ MX 
230HZ STARPOINT TELEMETRY MICROWAVE WiDISHH 


RADIO EXPRESS, INC, 
703-266-1928 FAX 703-830-8710 OADEAS ONLY 800-545-7748 
“WE BUY USED MOTOROLA & RADIUS RADIOS" 


BUY — SELL — TRADE 

Micor Base/Repeater . from $1295 
Master Il Base/Repeater _.._.. .from $1295 
Mocom 70 Consolets from $250 
Mocom 70 Mobiles . . from $100 
Micor Mobiles from $150 
Mitrek Mobiles from $150 
Maxar, Radius, Traxar Mostars . . . from $150 
Master II Mobiles from $150 
EX Il Mobiles .from $100 
Phoenix/Centura/MVP .. from $150 
DC/Tone Remotes fromm $100 

from $395 


Bases/Repeaters/Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Call For Quote or Sales List 
Warehouse 1-501-835-7066 
pase TET Fax 1-501-835-8766 


BARNETT ELECTRONICS 
8718 Withite Lane © North Little Rock. AR 72120 


Bob Barnett 
Owner — WSR 
FCC 133 Class Yosh 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


rasrco. 


PH (513) 773-6255 


PO. BOX 1482, PIQUA, OHIO 45356 


RADIUS 


* low-low-low * 


MOSS COMMUNICATIONS INC. 
1-800-822-6677 


800, 900mHz, 
| & Cellular 
Antennas. 


0-10dB Gain 

Base & Mobile 
Free 

65p Catalog, 

Poster & Brchur 


m® AMERICAN-MADE: 
High-Quality, Lifetime Warranty 


a EUROPEAN DESIGN: 


Sleek, Modern Appearance 


MLOW-PRICES: 


You Don't Have To 
Settle For The Imports 


9500 NW 12ST Miami FL 33172 


Fax: 1.800.237.3251 (305.471.9520) 
| Call: 1.800.637.0222 (305.471.9507) 


Circle (98) on Fast Fact Card 


CRYSTALS 


FOR ALL RADIOS 


[] Communication Crystals 
Ail Manes aod models 
C] Channel Elements 
Recrysial sed ano compe 
COMPETITIVE PRICING! 


Emergency Service 
For Crgnta's 24 Haute a Wevk 


nsaiea 


800-333-9825 


CAL CRYSTAL LAB, INC. 
Ag2BDt + TAX 4 


PEA NE GeheT Anan 32801 1 AX 714.30) GRYS 


3 RECONDITIONED 
MOTOROLA 


Mitrek, Micor, Maxar, Radius, Maxtrac 


800-231-0103 


CALIFORNIA RADIO 


ia be 


RADIO PAGER CRYSTALS 
Specializing in MOTOROLA NEC UNIDEN 


Precision crystals at affordable prices. 


Common frequencies for popular pagers in stock. 
Custom order and specialty crystals welcome. 


* x SAME OR NEXT DAY SHIPPING x x 


CRYSTRONICS, INC. 


We’ve got the crystals 
Phone 305-566-6949 Fax 305-566-5971 


AO YEARS OF QUALITY SERVICE 


CRYSTALS-ELEMENTS 


800-725- 1426 | 800-322-9426 


INTERNATIONAL CRYSTAL MANUFACTURING, CO., INC. 
P.O, BOX 26330 * OKLAHOMA CITY 73126 


GENERAL 


COMMUNICATIONS 


LAND MOBILE RADIO MA 


WHOLESALE PRICES ON ALL 
MIDLAND RADIOS! 


CALL TODAY! 


MipLand 


(=a 1-800-356-3200 


RTX Corporation 


Advanced Turn-Key Trunking 
Radio-Telephone Systems 
Designed and Installed 

Anywhere « Any Frequency ¢ Any Size 
RTX Puts You On The Air 
1-800-848-4RTX 


4000 Dow RAd., Melbourne, FL 32934 


For Sale 


Centra Com | 
Centra Com HT} 
—-Whole or in Parts— 
Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 
All orders shipped 
within 48 hours. 
Centra Com If 
Reprogramming and 
Custom Changes 
Northeastern Communications Inc. 
Waterbury, CT 06708 
(203) 575-9008 


GE MASTR Il 
REPEATERS 


UHF & VHF — Duplexers 


Motorola Centracom | console 
Best Offer 


601-264-9760 


COOK’S COMMUNICATIONS 


160 N. Broadway 
Fresno, CA 93701 


Order: 


5157 Anton Dr. FaNi 


Madison, WI 
53719 


MOTORO! 
Motrac, ae & High Band $ 75.00 
Mocom 70, Low & High Band—800 Conv. 150.00 
Mocom 70, bipresedt . 00 Micor, Lota to ae zi 00 
Micor, Base & Repea fetes 95.00 
Mitrex, Lowband & igh Band VHF 
Mitrex, Consoletts . 
HT-220, Handhelds vith convertacom 
MX Convertacoms 250.00 Syntor-X. 35 wt trunked 500.00 
T-1600 remotes, Deskset remotes assorted ». .80-300,00 
Motorola, Accessories & Cables 
GENERAL ELECTRIC 
MVP Mobiles, 450/460 MHz 
Phoanix High Band, 40wts 16 ch . 
Master EXEIl, Low & High Band 100wts 
Master li, Low & High Band 100 wts 
MVP Power Supplies 
ASTRON POWER SUPPLIES 
RS-10's 30.00 AS-20A 
Newmar, 115-12-20A St 
MISCELLANEOUS 
Standard 60wt, ios band underdash 
Motorola-Decibel-lelewave, Mobile & Basestation 
Ouploxers ... ou . 75 
es Ft, Rohn 25G ore Base 
Push up poles, 30-40-50 F 
450-490 MHz. Yagis 


D&G Communications Inc. 
918 8th Ave., Texas City, TX 77590 Phone 409-948-9264 


45.00 RS-354 .,. 65.00 
100.00 


XPM COMMUNICATIONS 
ICOM May 1993 Specials 
H28 with charger..$529 « M7 Marine. ..8269 
Ui6a with charger..5499 « U400...8559 
Mastercard/Visa/Optima/AMEX 
XPM 


(800) 753-4XPM or (210) 693-4999 


Bought, Sold & Repaired 


Free 2 year warranty on new radios 


SWS SECURITY 
800-SPOT-CRIME 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


"Find Out What Everyone Is Talking About!" 


ANTENEX] 


2000-200 Bloomungdale Road, Glendale, tL USA 


Call or write for complete catalog on 
ANTENEX mobile, portable, and 
base antennas, mounts, cable, 
connectors, and accessories! 


800-323-3757 
800-851-9009 


MASTERCARD 


WMOLESALT CATALOG ANDPRACELST 
SS 


CUSHMAN SERVICE MONITOR 
type 6020A. Like new. $4,950. @ EIP 451 
microwave pulse counter with GRIP 300 mhz 
to 18 ghz (10 khz resolution) solid state, $1,750. 
@ Bird military watt meter dummy load TSII8, 
2 to 500 watts, 20 mhz to 1.5 ghz. Like new 
$200. 


(415) 388-0838. FAX (415) 388-9178 


ACSB REPEATER & MOBILES FOR SALE 
NEW — NEVER USED — IN ORIGINAL BOXES 
1—Stephens 175A VHF repeater wicommunity tone panel, CW. 
identifios, phone patch with reverse capability and antenna 


duplexer, 5—Mabile 175 with tone board, DTMF decode and 
encode. Will ship. Asking $5,000. 


JTI Inc., Cleveland, OH 216-232-4311 
Ask for Ed 1-800-458-4462 


REPAIR SPEAKER 
MICS FOR 
MOTOROLA PORTABLES. 
Tom Miller Electronics 
22516 S. Normandie 41B 
Torrance, CA 90502 
800-995-8964 310-320-8980 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or ‘‘as is”. 


(303) 337-4811 
FAX (303) 337-3084 


> 
Equipment for Sale 
Cushman CE-70 .. : $6,000 or Best Offer 
Cushman CE-15 $2.800 
“exscan VS-80 Sweep Gen . $500 of Best Offer 
GAW Sinad/distortion voltmeter model 1410 $180 
Padded carrying cases for 
Cushman CE-50. CE-7000. CE-15 & CE-24 


Call: Triton Electronics (708) 934-6426 


Classified 


COMPATIBLE MOTOROLA® RADIO PROGRAMMING EQUIPMENT 


BUY WITH CONFIDENCE, COMPARE OUR QUALITY. 
PROGRAMMING ADAPTORS PROGRAMMING CABLES 


PA-1° $169.00 Our Programming Cables are precision devices designed 
specifically for each radio. Put your confidence in our quality 
engineering. 
WE OFFER: 
Precise metal frames 
designed for each radio 
Y Quality P.C.B. designed 
for each radio frame X Plastic rigged boxes 
~ Battery Eliminator option ._ oe 
~ GOLD connector pins _- » “Roeterence ad for TELEPHONE SPECIALS _ 
~ Coil cords ere on radio programming cables 
| = 1 Year Warranty en N se 
= Full line of radio cables available: GP300/P110, HT600. HT50/P100@, M7T1000, 
= RADIUS® MOBILES, MAXTRAC®, SPECTRA®, STX @, SABER and others. 


Poxaris Inpustries 


a Division of Southern Computer Corp. 
141 W Wisuca Rd. Svite 2008 
Alama, GA 30242-3219 


CALL FOR A FREE BROCHURE 
24 HOUR ORDER LINE 800-752-3571 
- 24 HOUR FAX LINE 404-252-8929 = 
Note; Hardware Only, Software ORDER BEFORE 1PM AND WE WILL SHIP SAME DAY 
sold by Motorola, Inc. Motonta (8) asd otber products, ure Trademurks of Moturoli, Inc. 


Circle (101) on Fast Fact Card 


f= MECHEM 
NN ELECTRONICS 
P. O. Box 7846 


Centracom | 

Quick Call | & 1 Encoders 

BLN 104t Radio Control Module 
BLN 1042 Speaker Amps 

BLN 1045 T/R Modules 

BLN 057 Dual Ax Modules 

BLN 1133 CVS Modules 

BLN 6226 4 Wire Audio Board 
BLN 6234 Patch Boards 

BLN 6336 Aux Switch Modules 
81343 Comparator Display Panels 
Housings, Power Supplies & More 


¥ Supports full spectre of pro- 
gtammable Motorola® Radios 
Vv IBM AT/XT compatible 
PA-2' added features $1 95.00 
V Rechargeable NI-CAD battery 
V Data and Active indicator lights 


DON'T SETTLE FOR: 
X Inferior designs 
* Velcro straps 
* Cheap construction 


AMERICAN MADE 


Visit our shop ai 1003A 

Tyler Street in Fredericksburg. 
Direct all correspondence to our 
P.0. Box. 


Fredericksburg, VA 22404 


T1600 Remoles & Options 
TLN 1498 Speaker Mute 
TLN 4976 Supervisory 


(703)373-3868 


Test Accessories 

RTL4297A Sabre Nicad Tester 

RTL 4194 MX Nicad Tester 

TLN 4977 Alt Line PT Pack Set Nicad Tester 

TLN 4979 RX 2 On/Off RTC 1000. TEK25C Universal Control 
TLN 4980 Wildcard Panels 

TLN 4981 Wildcard Il TLN 1857 Portable Test Set for Base 
TLN 4986 Loti Statlons 

TLN 4988 VU TEK 7A DC RF Meters 

TLN 5001 Clock Assy TEK 5 Meter Panels 

4F & SF Tone Remotes RTX 4007 Auto Intertace 

GE & RCA Tone/DC Remotes 


We have the R1801 DAC for your programming needs. Call us with your requests. 
Phone: (703) 373-3888 We have numerous Items In stock, please call us with your needs. 


Circle (102} on Fast Fact Card 


Fax: (703) 786-7968 


« MOBILES * BASES ¢ PORTABLES * PAGERS ¢ REMOTES » 


PCI — PEKAAR COMMUNICATION INC. 
Steve's back, formerly of Gregory Electronics Corp. 


$ Specials of the month. $ 
GE Phoonx SX Made! NSWW2W22B-—470-490 range winccessorios 
GE MPD Portable 450 to 470 range wiscan, Special 
GE MPE Portable Model P665RBWBMX 450 to 476 range. 2 trea. wiCG 
GE PE Portables Made! PE6SRBW 450 to 470 range, 2 fraq wiCG 
GE MPD or PLS Veh, convertecams Model 19B60%507P1 i 
GE MPE 10 Unit Rack Charger Modol 362L3C1X . 
MPD or PLS 6 Unit Charger Model 19B801506P6 
Motorola TMN 1004A base miciophone 
Motorola Radius Mado! 034LRA73 Mobile 450 Range wiacc 
Motorola Mitrac Mabile P34JJA3000 450 Range wiacc- 
Coded Communications TACTEC Sysiams MMA64A HB winccessorins 
GE Delis Mobiies N3HH Crysis! Slyle KS 40 Watt less accessories 
Rogency BTH201 HB wiaccessorios 
Regency Modal TA201 HB wiaccessanes 
GE PE Poriables-Mosi ranges 7.5, AS IS . 


Catalog Available 
* BOARDS 


* TRADE 


e SELL 
YIOHOLOW « 


VO « 


tf you can’t find it, try us! Call (201) 772-0704 


* ACCESSORIES * ELEMENTS 
Circle (103) on Fast Fact Card 


CELEBRATING OUR 20th ANNIVERSARY! 
CALL TODAY TO CHECK OUR 
ANNIVERSARY SPECIALS 


BUY - SELL - TRADE 
Call or write for current flyer 


* STRIPS » REEDS 


nT ray 
Antenna for 


Equipment for sale 


BUYING ERICSSON - GE EQUIPMENT 
CALL OR FAX FOR QUOTE 


MASTER II STA. 1OOW 42-50 from. _... . 1,200 
C73JZB-1106A MOT. PERK STA ,..-..-.- 1.800 
CUSTOM MVP 42-50 wiace......... hd: 
CUSTOM MYP. VHF wiace ......0025...- 125 
MVP HOUSING PANELS PARTS KITS - -. -call 
Delta-S 150-174 no. ace. HOW ......--....-275 
Delta-S 450-470 40OW S-990 wee. oo... 299 
Delta-S 450-470 40W no ace. oo... 18D 
Delta-S Low band and “T™ band. .........Call 
VHF PLS Port. 16 ch wiGESTAR .......-. 199 
PLS!‘MPD/MPA Multi-chrgr, new ...-...-.. 1 
Phoenix-SX 406-430 16 ch. new... 225 
MASTR II 150-174 WOW ...2..-...- from U5 
MASTR II 450-470 40W .....-..2...---.- 1645 
MASTR Il VHF “E*™ package, WOW 

DFE W/C-500 sean accessories ....-,..,, 150 
8-990 128 ch. head w/iwarranty ......, 2S 


NEW CELLULAR HANDSETS & OPT JONScall 
MPS /MPR/MPX/MPI/MPD Chargers . .. .call 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


FOURTH DIMENSION INDUSTRY. INCER 


WORLD WIRY: COMMUNICATIONS LOUIMENT Hic AK 


WOLFE COMMUNICATIONS 
1113 Central - Billings, MT 59102 
406-252-9220 


MOBILE DUPLEXERS 


6 CAVITY, VHF, 50 WATT RATING, IN LIKE NEW 
CONDITION, COMPARABLE TO CELWAVE 
PD 636-6A $70 EACH 


{QUANTITY DISCOUNTS AVAILABLE) 


SPANTEK RADIO 


416-335-4462 FAX: 335-4430 


Cellular Phones 
Fully Tunable, CRSVAGP 800-900 MHz Antenna 


FEATURES: *Fully integrated, ready-to- 
connect unit goes anywhere! Can be 


mounted inside the vehicle and on fiberglas. 


* Low Prafile- Only 2.5"H x 4.5"Dia, 
* Total Rigidity-Elimates “Picket- Fencing" 
OM-RAD INDUSTRIES 
PO Box 88, Wilson, NY 14172 
For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


XG Dante Court Holbrook, New York LIM ‘Ext 
NEW! Tonc-Master™ Touch Tone Decoder 


Tove Maplee™ 2-10 Phy 


Te Ye Oe 


MoTron Electronics 
310 Garfield SI., Suite 4 Eugene OR 97402 
Info: (503) 687-2118 Orders: (800) 338-9058 
Fax: (503) 687-2492 
Decode and display Touch Tones from a tape recorder, 
scanner, or nearly any audio source. ¥ 165 digit LCD 
display, 80 digit scrollable buffer v Bullt-in speaker 
v OV battery Vv Metal case Vv TM-16 PLUS includes RS- 
232 output and Software for optional date/time/ number 
logging using your IBM Compatible computer, 
TM-16 Standard Model " . Moo 
TM-I6 PLUS RS-232 Model with Softmare ep EA 
PS-12 AC Power Adaptor, . SMO 
SIH 55 USA/Canada, $15 Foreisn. 
Visa, MasterCard & American Express Accepted 


USED RADIOS 


at Low Prices! 


*MICOR "GE 
*MITREK *RCA 


*PORTABLES 
*MOCOM 70 


*ACCESSORIES 

TONE ELEMENTS 
sMAXAR *CHRYSTAL ELEM 
eRPTRS *BASE STATIONS 


Large Quantities = (817) 433-5452 


Classified 


The Service Processor computerized Work 
Ticket, Automatic Inventory adjust, Auto Ticket Pricing. On line 
Service history MA or T&M. MA records, Frequencies Cap Codes 
Etc, On tine Help. Generate any Report, Easy to use, Character 
orlentod, or mouse driven, Network and Windows ready. 


***DEMO, ACTUAL SOFTWARE, FREE*** 
Midwest Data Service 
P.O. Box 178, Philo, IL 61864 
217-684-2641 


identify and prevent RF 
communications site 
interference in minutes 
rather than hours. 


Powerka PC sofware that picks up where 
Gil other inermodulation programs leaves off. 


-Tranemitter Note ‘Receiver Desense Anatysis 
fe er Abang onion organ Phen 
-Elimingtes Manual “up of filter curves 


COMSITE Pius 


Fora brochure, call 1-800-845-0408 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


Circle (107) on Fast Fact Card 


MSITE™ , our latest terrain-based propagation program, offers you multi- 
site composite analysis of field strength, received power, C/I ratio, most 
likely server, and basic shadowing for up to 50 transmitter sites. It's 
another example of EDX's leadership in communications engineering 
software tools. 


= Propagation software - whether it's MSITE, or our newest product 
MCS™ for microcell ray-tracing simulations, or our industry standard 
SHDMAP™ and RPATH™ programs, for 8 years EDX has been the 
innovator In PC propagation software. 


® Terrain data - EDX was the first (and only) company to offer the entire 


US 3" terrain database on a single CD-ROM. 


® International presence - EDX has customers In more than 30 countries 
on 6 continents. From the borough of Manhattan to the Great Barrier 
Reef, the sun never sets on EDX software. 


Send for our complete software catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon U.S.A. 
Tel: (503) 345-0019 Fax: (503) 345-8145 


RADIO ENGINEERING PRODUCTS 


+ SOFTWARE 
3-D Terrain 


Coverage Predictions 
Frasnel Zone Studies 
Engineering Package 
intermodulation Studies 

3 or 30 Second Terrain Alas 


+ FCC INFORMATION 
Dial Access 
State Frequency Lists 
Custom Searches 
Mailing Labels 
Print-outs 
Data Files 


O18. 40, INC. 


1001 S. Ridgewood Ave. 
Edgewater, FL 32132 


pundits “DEMO DISK upon request SSRIS phone: 904-426-0014 « Fax: 904-426-0099 


Circle (105) on Fast Fact Card 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


MICROWAVE 
Meow Driven - Color Coded 


@ On-Serecn Path Profile Design 


Diffraction Loss Calculations 
Reflected Signal Analysis 
Rowte and Syucm Diagrams 
Map Crossings - Graphic with 
Dimensions 


Performance Predictions: Analog. 
Digital and Vidco 


NORTON ENGINEERING 
10002 McDuff Court 
Vienna, YA 22181 
703) 938-5745 
Fax: (703) 938-9168 


(CEMS) 
; i 


LAND MOBILE RADIO COVERAGE 


(LMRC) 


LAND MOBILE RADIO 

@ Coverage Diagrams 
@ Multiple Prediction Models 
© Wa) Radials - 50 Mi (KO Km) Radius 
@ Relief Maps in Color 
@ intermodulation Calculations 

© Mi) Te and Rx Frequencies 

© Upto” Order 

© (iraphoc Presentations 


Demo Disk 
and 
Sample Printouts 
Available 


Circle (106) on Fast Fact Card 
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ices 


Computer software 


Advanced RF Coverage and Propagation Software 


SV App { Dec IM FeESearc. 
* SSS = : “ 7 r 
Xs A 


For 
Classified 
Advertising 
information: 


MOTOROLA . 
Depot Quallly Radiluy 
Nationwide Repair 
New Expanded Facility 
Factory Trained Technicians 


Flat Labor Rates - Plus Parts 
Maintenance Contracts Also Available 
Fast TurnAround via UPS -Parts Retum-Warranty 


PortacomMn: (g43)997-2299 


4uthonzed Moturota Deuter 
443-G Pondeltla Hd. North Ft. Myers FL 33903 


* Path Profiles 
* Land Use/Vegetation Ss 
* Easy to Use on Your PC 

* Full Range of Design Options 
* Single or Multi Site/Cellular 

* Digital Topography 

* Geographic Boundaries 
* International Applications 
2975 Valmont # 100 vs 
Boulder, CO 80301 USA _> 


Call 
Jennifer 
Hinkle 
913-967-1927 


Yy = 


Ye 4, 
Wy 


V/ 


hi 


{! 


(01) 303 444 4871 
FAX: 303 444 4872 


j 


Terrain Analysis Package (TAP)™ 
PC-based software for RF studies 

e Area field strength coverage maps. 

* Shadow maps. 

¢ Choice of propagation models. 

* Point-to-point/microwave fade margin and 

reliability calculations. 
SoftWright * User-customized data base for buildings and 


Limited Liability Co. vegetation. 


ROI Suen. See 2 ¢ Digital elevation data on floppy disk or CD-ROM. 
~~ (303) 344-5486 ® Intermodulation product studies. 


ianay 304.9 , 
Tele TAP BBs (303) 344-4378 Free demo disk upon request. 


* GP300, P200, HT600 
* Mobiles, Repeaters 
 Intrinsically Safe 

* Dealers Welcome 


1-800-822-MOSS [iaaienneaiiaa 


MOTOROLA 
RADIO RENTALS 


Circle (108) on Fast Fact Card 


Finally, a low cost reliable alternative to 
Speedcall's™ 912C status reporter... 


Direct replacement for aging unils or add ons. 


¢ MT1000, HT600, P200 

* Intrinsically Safe 

¢ All Types Headphones 

¢ Mobiles & Portapacks 

¢ Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Status reporting, sel call, horn honk, interrogate, 
group call, console assign and ANI on PTT. 


Parameters are front panel programmable. 
Extensive self test and alignment capabilities. 


Model 1012C 


The next generation of 
Status reporting equipment from: 
6 aes fi Compact: Only 5%" x44" x 1%" 


f\ Pyramid ations Suggested Retail: $425 


210 Main St. #153 Seal Beach CA 90740 Order Hotline: (414) 730-4190 


. Circle (109) on Fast Fact Card 
Equipment wanted 


The SENTRY ”Service Manager” 


The technicians very own encyclopedia of service department informa- 
tion. A collection of over 50 Programs, Charts, Formulas and Conversion 
Factors. Information required daily, now on your service shop computer. 

Faster than looking it up in a book.. 
Send $ 79.95 Check or Money Order to: 
SENTRY USA®*® 
P.O. Box 372416 
Indian Harbour Beach, FL 32937-0416 


LTR and Motorola trunking compatible. 


Equipment Wanted 
Motorola, Johnson, GE, 
ER, Uniden, Standard 

Buy-Comm-Co. 
1-800-347-4121 


FAX (602) 585-6900 


WANT TO BUY 


Pagers; DPR 2000, NEC, 
Mot. Bravo and Panasonic 


Telephone (407) 773-6090 FAX (407) 773-6092 


Two Way Aadios; 800MHz, UHF & VHF 
Telepage Communications Circle (110) on Fast Fact Card 
803-269-9699 
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Computer software 


Pyramid Communications Service Management 
—z——> Software — 
Serial #°5 a ———— 
Radiag PEt ip2 Mailing labels Invoices 
ERO Kis Productivity Reports 
“tomer Data Repairs 


Version 3.0 
Only 3279 


co oe | 
(MN a) Free Demo 
& Manual 


‘ae A 


Cc 
210 Main St #153 Seal Beach CA 90740 (414) 730-4190 2 


_CONSULTING SERVICES ENGINEERING SOFTWARE 


30 Second & 3 Arc Second Data Bases Now Availabie 
TECHNICAL COMMUNICATIONS SOFTWARE 
P. O. Box 884 Montgomery, TX 77356 * (409) 588-3200 * FAX (409) 588-4434 


CDS offers you the tools to predict radio propagation 
coverage with unprecedented accuracy. CDS Real 
World Propagation” Studies are an invaluable tool 
used in the design of RF communication systems. Call 
us to discuss how we can supply you with the 
resources you need. Other RF Engineering Tools — 
include: 

« Online/Remote Access Services 
* 3 Arc Second Terrain Data 


Real World - 
Propagation 


+ 


++ 


- FCC & FAA Databases 
¢ 1990 Population Data 


Communications Data Services, Inc. 
6105-E Arlington Blvd. Fails Church. VA 220484 
(703)534-0034 « (800} 0034 


Richardt & Richara P By 
Principals 


. 


44} 


—_ 


Circle (111) on Fast Fact Card 


& | JEFA\ 


INTERNATIONAL, INC. 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Land Mobile Handbook. New Employment Guide. 
Audio & Video Courses Available. 
FREE Details 
WPT PUBLICATIONS 
1-800-800-7588 


SEE BORPE 


EF & I Turnkey 
Microwave & Two-Way Services 
Engineering 
System Design 

Equipment 
System Installation 


* ANI * Encryption * Two Tone » Burst Tone 1116 Dobie Drive 214-424-5680 


Plano, Tx 75074 214-423-5862 FAX 


§ Options Module Installations 

¢ Small or Large Quantities 

$ Most Brands of Modules and Radios 

¢ Modifications and Discovery Installations 


PARKER ELECTRONICS 


LAND MOBILE & MARINE ELECTRONICS 
SALES AND SERVICE 


Fastest Delivery and Best Prices 


~CALL FOR A PRICE QUOTE TODAY - 
Ph,: (913) 749-3566 + Fax: (913) 749-1036 


619 Front Street 
P.O. Orawer H 
Georgetown, $.C. 29440 
Phone: 803-546-9351 


AAIDLAND | 
WHOLESALE 


Personnel available 


Technicians Available 


Graduates from our 19% month 
MOBILE COMMUNICATIONS TECHNOLOGY 
program have hands-on training with Two-Way 
Tranceivers, Service Monitors, Computers, 
Pagers, Cellular, and Trunking. 
Graduates Re-located 
in most States, and Alaska 


« Industry Certified Graduates 


Call Roger Williams, instructor, or 
Fred Hanson, Placement Coordinator. 
(612) 235-5114 © Fax (612) 235-0601 
P.O. Box 1097 Willmar MN 56201 


Tower services 


WE BUY TOWERS 


WE WANT YOUR 
Antenna Tower and Antenna Tower Site. 
If you have a Tower for sale or own a site 
where one should be, let us know, 


ALL CASH PAID! 30 DAY CLOSING! 
Will consider joint venture development. 
REPLY BOX #922 


M.R.T., P.O. BOX 12901 
Overland Park, KS 66282-2901 
AND 


B zs 
T= STRUCTURES 


¢ CELLULAR » MICROWAVE » UHF/VHF » 
¢ BROADCAST « SPECIAL » COMPLETE 
¢ INSTALLATION SERVICES * GUYED TOWERS « 
© SELF SUPPORTING TOWERS » 
FOR YOUR CATALOG CALL OR FAX 


TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 


AMERICAN 
TOWERS 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessions written exclusively for Mobile Com- 
munications Servicing. $375.00. Call or write for 
free information: 


rer 


PO. Box 8278 
Lumberton, TX 77711-0278 
(409) 755-7838 


Labor Rate for LCD Replacement 
including all Motorola, NEC Relay, 


and Panasonic pagers. 
Guaranteed Work in 15 minimum. 


P.O. Box 535, Del Rio, TX 78841. 
1-800-285-2025 


Tower Space Available 
45 miles west of Washington, DC 
Loudoun County, VA — Mount Weather 
Lat, 39°05'05"N — Long. 77°51'38"W 
1900 AMSL — Wide Area Coverage 
Contact: Ken Van Patten 
Northwest Tower Service, Inc. 
(703) 255-9781 Fax (703) 255-1292 
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Classified 


Free! 


Here's the first step designed 
to save you time and money! 

Whether you're a 
communications newcomer or 
an experienced pro, you'll find 
this handy booklet invaluable 
for: 

YPaging  WSatellite 
YDispatch W“Microwave 
¥YCellular wTelemetry 
“Broadcast “Data 
Personal or Business 
v Specialized Mobile 


When you need help in selecting a commu- 
nications site, call the northern California 
experts. With 33 well-managed sites in key 
locations and a personable, dedicated staff, 
we'll get you up and on-the-air fast. 


DIABLO COMMUNICATIONS, INC. 


1220 Brickyard Cove Road. Point Richmond, CA 94801 
(510) 236-3700, Fax (510) 236-3799 Ask for Mr. Pringle 


ha 


Tower space 


The California 
SITE 
SELECTION 
Check List 


Y 


The answers to— 
“Choosing a site 
requirements 


vFCC 
VRisks 
vLeases 


“Maintenance 
vMore 


The California 
SITE SELECTION 
Check List 
(510)-236-3700 
Fax (510)-236-3799 


Circle (112) on Fast Fact Card 


COMMUNICATIONS 


SITE SPECIALISTS. 


4 Site Selection, Acquisition, Development, Construction, 
Engineering, Management, Marketing 
\4 Sites Available Now... 1L,IN, MA, MD, MI, MO,NC,OH.TX, & VA 


For 
Classified 
Advertising 
information: 
Call 


é 37 CALIFORNIA ANTENNA SITES 


* Major Locations * Stand-by power 
* Secure facilities * Air Conditioning 


Or develop your own site. 
Lond available or 
Oot Mountoin/Chatsworth 


MERIDIAN 
COMMUNICATIONS 


Since 1956 
23501 Park Sorento, Sie 213A 
Colabosos, CA 91902-1355 
Contact Rich or Jock Reichler ot 


818/888-7000 


TOWER SPACE 


Westchester * Putnam * Rockland 
Connecticut 

Combiners 70-960MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill. Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 

SIGNAL TOWER COMPANY, INC. 

0569 * Fax 914-633-9315 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035’ 
AMSL, 2635’ AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


NEED TENANTS?? 
Advertise your sites in the 
a NATIONAL COMMUNICATIONS 
SITE DIRECTORY 
Dedicated t advertising antenna sites for lease 
NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation 
To pet your copy write or call: 


Jennifer 
Hinkle 


“""INTRAFAM. Dept. M. PO. Box 6093"** 
Freehold, NJ 07728 (908) 462-5964 


FACILITIES MANAGEMENT, INC. 


10 Woodbridge Center Dave, Woodbridge, NJ 07095 
(908) 636-6970 + FAX: (908) 636-7260 + Toll-Free: (800) 247-4796 


86 


t 1991 RAM Cacilthes Management inc 


Circle (113) on Fast Fact Card 
ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


WESTERN WASHINGTON 


Commercial power with generator backup. 
Good security. Year around access. 
Four Sites. 

GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 
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913-967-1927 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System 
for UHF & 800 MHz using 3°" hard line. Four 
window tower top amp. If you need antenna 
space in: 


Jacksonville * Tampa Bay * Sarasota/Venice 
Lakeland * Disneyworld/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


John M. Rowe 
Communications Real Estate 
Site Acquisition, Site Marketing & 
Zoning Specialist 
1236 Corona #2 
Denver, CO 80218 


REALTOR" (303) 830-0815 


TEL: (708) 823-7713 


¥¥ 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 


STAN STANN 


AREA PO Box 31160 


CHICAGO, IL 60631 


IFR Service Monitors 


+ Fits models 500{A}, 1200A/S and 1500 
- Just $90. postpaid. inc 2 spare fuses 


» Costs less than your first repair job! KNS ELECTRONICS, INC. 
TS COMMUNICATION — Phone (800) 288-8223 2146 BERING DRIVE 
Claman conmetan SAN JOSE, CA 95131 
PHONE: 408-432-8100 
FAX: 408-432-8359 
MODEL 7130 
TRACKING GENERATOR 


FOR NEW MODEL DEMOS 


RF Fuse Protector for CALL SALES & SERVICE CUSHMAN 


“The Pager Repair People" 
High quality, cost effective, and quaranteed 
pager repair. Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 


(303) 337-4811 FAX (303) 337-3048 


Cc 
SPECTRUM MONITOR 
ENCODER 


Circle (115) on Fast Fact Card 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 


Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 
REPAIR DEPOT 


Microprocessor based Mobiles, 
portables, controlheads. 
lon GE Warranty Processing 
46) Fast turn-around 


585 Factory Shoals Road 
Austell, GA 30001 404/948-9566 


$25.00 FLAT RATE fi 
Plus Parts & Shipping 


On the following models C 
RH-250 5 


SERVICE MONITOR REPA 


Specializing in £ e Mi since ; 


We buy and sell 
used monitors! 


Phone (800) 288-8223 


or (310) 322-3666 


P REGENCY/WILSON 
“OTHER MODELS—S25/HR Plus Parts & Shipping 


san MULTICOM ==. FAST TURNAROUND 
Moore, OK 73160-3916 © FACTORY TRAINED 
405-799:7356 800-880:7356 * VISA - MASTERCARD - COD 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 
¢ FREE Estimates ¢ 90-Day Warranty 
* Quick Turn-around » FM/AM/SSB/ CW 
¢ Northwest Location 


SKYLINE RADIO (503) 663-5858 


INSTRUMENTS 


356 Hillcrest Strael, El Segundo, CA $0245 
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NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 


; N.1.S.T. TRACEABLE CALIBRATION 
Business prospect SUELLAN FER 


SALES NEW-USED 


SUNNY SOUTHERN CALIFORNIA 
Two-Way radio repair business 
Established in 1979. Great customer 
base, service contracts. Complete 

$165,000, 


805-254-3582 


3610 Dekalb Technology Parkway | CALL | 
Suite 110/111 


Atlanta, Georgia 30340 
(404) 451-3264 AUTHORIZED 
Fax: (404) 458-8785 CUSHMAN SERVICE 
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Alla index/not line 


Fast Fact Advertiser Fast Fact Advertiser 
Company Number Hot line Company Number Hot line 


Advanced Receiver Research ....... 203-582-9409 McManus Communications sae... 501-763-6250 
Air Comm i ok 602-275-4505 Mechem Electronics aes j 703-373-3888 
Alexander Batteries . i - a .......800-526-ALEX Meridian Comms-Comms Express .......800-631-7297 
The Antenna Farm ...... 800-255-6222 Midian Electronics, Inc...........-... 55 ....... 602-884-7981 
The Antenna Specialists, Co. 216-349-8400 Mobile Mark, Inc. , 800-648-2800 
Antenna World Inc... 6... eee eee 800-637-0222 Modular Communication System 818-764-1333 
Astron Corp........ 714-458-7277 Monark International Corp... . 816-891-0700 
Automation & Electronics Inc. .. poe Se . 800-527-4596 Motorola Government . . . 800-235-9590 
Avtec Inc. . . . sites i .... 803-892-2181 Multiplier industries Corp............. 30 . 800-642-2424 
BatleryPRO Centres Inc. cca. -800-661-9401 MX-COM, Inc. ... = ......--919-744-5050 
B&C Communications Inc. ‘ New Mar .....,. 800-854-3906 
Nexus Business Comms Ltd.......... 39 
Northern Controls & Comms ..... . .75,78 ..- 907-452-7765 
Norton Engineering . . .....- 703-938-5745 
Pekaar Communication, Inc. . . - aonintee +s» +» - 201-772-0704 
CET IAG a sscscece-r - -- ++.» 800-445-0297 Polaris Industries.............-.....82 -..... 800-752-3571 
Chargeguard Corp. .........-.0.000% 80 800-458-3410 Polyphaser Corp 45 800-325-7170 
Cimarron Technologies 800-487-7184 Primus Electronics Corp. ..... . 76 800-435-1636 
David Clark Co., Inc... . . ........508-751-5800 Pyramid Communications 84 310-430-5892 
Communication Instruments ‘ . .. 800-288-8223 Ramsey Electronics.........--- 76 . .. . 716-924-4560 
Communications Associates. ... ... 800-435-9313 RCW Distributing . Sinha .. 78 ‘ . . 800-726-9015 
Communications Data Services 800-441-0034 RELM Communications --37 . .317-545-4281 
Communications Specialists vee ees. 800-854-0547 oo) Le ae - ee. ....916-268-9025 
COMTELCO Industries Inc. 800-634-4622 Santa Fe Distributing .... 14 913-492.8288 
Connect Systems, Inc. ... 800-545-1349 Scala Electronic Corp. ..,---503-779-6500 
Control Signal Corp. .... sincsein-aend ......,. 303-989-8000 Schlumberger Technologies se . . 800-225-5765 
CP] Communications, Inc. ne . 800-869-9128 SEA, A Unit of Datamarine 206-771-2182 
Cushcraft/Signals Corp. ‘ . . 800-258-3860 Selectone Corporation . — . ... 800-227-0376 
Cushman/KNS Electronics oo... 408-432-8100 Sentry Services Int'l . . ; 407-773-6090 
Datacom Ine. 217-222-0160 Sharp Communication 800-548-2484 
OB Mobile emcabemaenaie 800-388-2112 Shure Brothers Inc................ .......800-25-SHURE 
Decibel Products, Inc. a 214-631-0310 : -....---B805-338-6341 
Diablo Communications, Inc. ......-- - 86 ......-510-236-3700 Hex 303-344-5486 
Doppler Systems, Inc. . . - .. . 602-488-9755 Solar Electric Specialties eve : ... .707-459-9496 
EDX Engineering Inc. ....... 603-345-0019 Standard Communications 4... -800-767-6695 
Flash Technology Corp. of AM ; 615-377-0600 Tait Electronics USA, Inc. anes vio... 713-984-8684 
Frequency Management . ees. 800-800-9825 Telepoint, Inc... . spitch neietite nF 310-652-3666 
Gamber Johnson : 715-344-3482 Telex Communications, Inc. . - 800-554-0716 
General Communications . = , . . 800-356-3200 Telocator . oe : = _.. 202-467-4770 
Henry Radio... . ‘ = . . 800-877-7979 Transcrypt International Ltd. .......... eee ss ++ 800-228-0226 
Hutton Communications i ore . ... 800-442-3811 Trident Micro Systems... ...--.---. ... ,800-798-7881 
Hy-O International. . — ee ......,. 606-283-5000 Unipage ., sa ‘ .., 800-367-2864 
ICT Systems Inc... .... 800-779-1917 United Solar Systems * 619-625-2080 
IFR Systems, Inc. .... of : .. 316-522-4981 VCP International, Inc............ .54, ‘ 800-527-9366 
Kyocera/Photocomm , . wiilets eee e+ - 619-576-2672 Vega, A Mark IV Company ; a . . 818-442-0782 
Larsen Electronics . ‘ . ose» -- 800-426-1656 Vertex/Yaesu USA = ; ei ... .310-404-2700 
Marconi Instruments _ . ost . .. 800-233-2955 Vocom/RF Corporation ih vers _. .800-USA-MADE 
Maxon America Inc. «0... ...05. Poor .....-819-B91-6320 W&W Associates ...., : 800-221-0732 
Maxrad, Inc eae ... 800-323-9122 Zetron, Inc. ‘ A 56.69 .,.. 206-820-6363 


88 Mobile Radio Technology May 1993 


You don't need an emergency 
for dependable transmitting and 
receiving to be critical. VERTEX 


believes it's necessary all the time. 


With 35-plus years of radio com- 
munications leadership, our repu- 
tation for high-tech innovation and 
rugged reliability is well-known 
VERTEX delivers superior UHF, 


* United States - (310) 404-2700, Yaesu U.S.A. * Central & So. America - (305) 593-2500, Yaesu Int'l Sales * Canada - 
© 1992 Yaesu U.S.A., 17210 Edwards Rd., Centos, CA 90701 


VHF and Low-Band Mobiles and 
Handhelds backed by a 3-year 
warranty, competitively priced - 
without sacrificing quality, no 
matter what your budget. 

For details on the VERTEX 
VHF/UHF compact handhelds, 
complete 4, 12/24 and 99 channel 
mobile line and our exclusive dual- 


band handheld with MIL STD 810 
C/D and FCC Part 80 see your 
nearest VERTEX dealer or call 


Specifications subject to change without notice or obligation 


(800) 


RADIO COM: 1S 


W vertex 


567-6664, Omni Provincial Electronics 


Choice Selection. 


Now you can have it all! Take all the qualities you've come to depend on in 
our programmable CTCSS tone equipment: Astonishing Accuracy, Instant 
Programming, Unequaled Reliability; and add full spectrum tone versatility 
multi-tone capability without diodes, a reprogrammable memory...[tS our new 
harvest of CTCSS tone equipment. 

The choice is yours! If standard CTCSS EIA tones do not 
suit your taste, select any 32 tones of your liking from 15.0Hz to 
255.0Hz. And if you change your mind, no problem; the mem- 
ory can be changed in your shop with our HHP-1 programmer, 
or at our factory for free. Your working tone is accessed by a 
simple DIP switch, so there’ no fussing with counters or other 
test equipment. 

Call today toll-free and find out more about this fresh new flexi- 
bility in tone signalling, and don't forget to ask about multi-tone 
switching without cumbersome diode networks or binary switches. 

Its all brought to market by the people who introduce the fresh- 
est ideas in tone signalling, and of course our customary same day 
shipping and one year warranty apply 


TS-32P CTCSS ENCODER-DECODER — Based on the time proven 
TS-32, the industry standard for over a decade. The TS-32P gives you 
the added versatility of a custom, changeable memory base. A low price 
of $57.95 makes it an even sweeter deal. 
SS-32P ENCODER Based on the equally popular 
SS-32 encoder. Available for CTCSS, or audible burst 
& tones up to 6550.0Hz. Price is $28.95. 
$S-325MP SUB-MINIATURE ENCODER Our 
smallest encoder for handheld applications. Now you 
can satisfy that customer that needs to access multi- 
ple repeater sites with a radio that has precious little 
space inside. At $27.95, the price is small too. 
HHP-1] HANDHELD PROGRAMMER Por 
programming the 32 memory locations in any of 
our new programmable products, including our 
SD-1000 Two-Tone Sequential decoder. The 
HHP-] is battery operated for field use, and 
will program ANY 32 tones from 15.0 to 
6550.0Hz in .1Hz. increments. Price is 


$199.95. & = 


426 West Taft Avenue ® Orange, CA 92665-4296 


Local (714) 998-3021 ® FAX (714) 974-3420 © Entire U.S.A, 1-800-854-0547 


Outside LSA or Canada: Jescom International / 1 Waters Park Dr. #117 /San Mateo, CA USA/ Phone (415) $74-1421 / FAX (415) $74-5297 « Also in Italy and Spain 
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